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Section 1 
Introduction 


1.1 Rationale and Approach 


This report has been prepared to present the findings of sediment sampling 
conducted along the Muddy River system. The characterization of sediments is part 
of the Muddy River Restoration Project that could potentially include the dredging of 
the river, modifications to culverts, and other measures to address the following 
objectives: 


= mitigate flooding; 

= improve upon water quality; 

= enhance the aquatic and riparian habitat; 

= preserve landscape and historic resources; and 

= institute best management practices in the Muddy River watershed. 


This work is one element of the extensive field analyses necessary to support the 
Environmental Impact Report/Environmental Assessment and engineering design for 
the Project. A locus plan that illustrates the Muddy River system is provided as 
Figure F1-1. From its source at Jamaica Pond, the Muddy River flows north through 
three interconnected ponds (i.e., Ward’s, Willow and Leverett Pond), from Leverett - 
Pond to Park Drive (referred to as the Riverway), from Park Drive to Ipswich Street 
(referred to as the Back Bay Fens), and the last reach that extends to the Charles River 
(referred to as the Charlesgate Area). For the purpose of this report, the results and 
discussions for each of the areas will begin with the further-most downstream 
location of the Charlesgate area to the upstream location of Ward’s Pond. The 
sampling plan used to conduct the field characterization was based on the following: 


« the results of previous investigations; 

= visual observations of the Muddy River system; and 

«the locations of drains, discharge points and above-ground deposits (e.g., 
sand bars) expected to be dredged that are located along the Muddy River. 


Sample locations were identified along the proposed channel centerline to obtain 
representative samples and to define stratification within the material to be dredged. 
The number of samples proposed for each area shown on Figure F1-1 was based on 
the testing frequency required by the landfill disposal facilities. The sample locations, 
frequency of testing and the parameters for analysis were provided in a Sediment 
Quality Testing Plan that has been reviewed and approved by the Department of 
Environmental Protection (DEP). The Sediment Quality Testing Plan and related 
DEP correspondence is provided as Attachment F-1. 


The data collected from the field investigation, combined with the results of the 
previous environmental studies, have been used to determine the suitability of 
dredged materials for various disposal options. In addition, the data collected may be 
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used to assess the environmental quality of the native sediment that would remain 


after dredging. 


1.2 Program Overview 


The field characterization program was conducted from July 18,2000 through October 
19, 2000, with the intent of obtaining information to define subsurface conditions at 
the locations where dredging is proposed to take place. Sediment samples were 
collected from 139 locations along the Muddy River system. Listed below, by area, is 
the total number of locations sampled. 


Charlesgate Area 6 locations 
Back Bay Fens 60 locations 
Riverway 36 locations 
Leverett Pond 26 locations 
Willow Pond 5 locations 
Ward’s Pond 6 locations 


The proposed number of samples and the parameters for analysis for each area that 
was presented in the sampling plan are listed in Table F1-1. Up to three stratified 
samples which best represented specific strata were collected at each location. Two 
samples were collected from the fill material, with the first sample taken from the 
surface of the sediment layer and the next sample collected from an interval based on 
visual or olfactory observations. A third sample was collected from the native 
sediments underlying the fill materials. 


Geotek Engineering, Inc. (Geotek) of Framingham, Massachusetts was subcontracted 
to perform drilling services. The sampling was conducted from a barge, by boat or on 
foot depending on the depth of water and the sediment characteristics. Sample 
locations were surveyed by Global Positioning System (GPS) using a Trimble Asset 
Surveyor. 


1.3 Field Investigation Procedures 


Samples were collected from a tripod-mounted, engine driven hollow stem auger 
using standard drilling techniques. The samples were collected at 2-ft depth intervals 
to native material. Depending on the area, native material was encountered from 6 to 
10 feet below the top of the sediment layer. 


Boring logs were prepared for each sediment sample location, with the following 
information recorded: 


= Sampling personnel; 
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» Weather conditions; 
= Date and time of field activities; 
«= Sample method; 
= Position and depth of sample; 
= Depth of overlying water; 
« Field screening measurements; 
= Instrumentation used and any deviations from the proposed methodology; 
= Visual/olfactory observations; and 
» Physical description of the material and geologic classification. 
The logs for each sediment location are provided in Attachment F-2. 


Samples were analyzed for the parameters listed on Table F1-1. Samples with 
concentrations above which a 100% leaching of the metal/organic constituent in the 
sample would exceed the regulatory level in the sample leachate were also subjected 
to the TCLP analysis. Representative samples from each area were composited and 
subjected to the paint filter test. Several samples were analyzed for nitrates and total 
phosphorus as well. Quality Assurance /Quality Control (QA/QC) samples, that 
included field blanks and duplicate samples, were also collected. Samples were 
stored in coolers on ice and either picked up on the day of sampling or the following 
day. The samples were submitted for analysis to the Toxikon Corporation Laboratory 
or AMRO Environmental Laboratories Corporation. 


The results of the field characterization, including the results of previous 
investigations conducted by others, are discussed in Section 2 by area in terms of the 
types and concentrations of target compounds. Section 3 provides an evaluation of 
the environmental quality of the sediments and identifies the expected acceptable 
disposal options for the dredged sediment. 
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Section 2 
Analytical Results and Discussion 


2.1 Introduction 


This section of the report presents the analytical results obtained from the sampling 
program conducted by CDM as well as a summary of previous sampling events 
conducted by others. The results are primarily discussed in terms of concentrations of 
constituents compared with the DEP Lined and Unlined Landfill Reuse Allowable 
Contaminant Levels for Soil Criteria. The results of CDM’s investigation are provided 
in Subsection 2.3, and include a brief discussion of the physical sediment 
characteristics observed for each area. The results are also discussed in terms of 
correlation with previous environmental studies and to possible sources of 
contamination. 


2.2 Previous Field Investigations 


Several environmental investigations have been conducted on sediments in the 
Muddy River. A summary of the results from the following investigations is 
provided in this subsection: 


* Boston Water and Sewer Commission, 1992; 
= U.S. Army Corps of Engineers, 1992; 

« U.S. Army Corps of Engineers, 1995; 

» U.S. Army Corps of Engineers, 1996; 

» U.S. Geologic Survey, 1998; 

* Town of Brookline, 1998; 

» U.S. Army Corps of Engineers, 2000; and 

» CDM, 2000. 


Overall the results showed elevated levels of lead, mercury, petroleum hydrocarbons, 
and polycyclic aromatic hydrocarbons (PAHs). Typically the concentrations of the 
analytes were higher in the top sediment layer with the highest concentrations 
collected in samples from the Riverway and the Back Bay Fens. As expected, the 
highest concentrations were found near drain discharge points. The results of these 
investigations are discussed in the following paragraphs. The results of samples 
analyzed for total petroleum hydrocarbons (TPH) by Method 418.1 have not been 
compared to the DEP criteria since the naturally occurring substances and fine 
particulate that are generally found in sediment present interference to the TPH 
method that could result in positive biased values. Note that the sampling program 
conducted by CDM replaced the TPH method with the extractable petroleum 
hydrocarbons (EPH) and volatile petroleum hydrocarbons (VPH) analyses. Tabulated 
analytical results and figures that show sample locations for each of the investigations 
discussed are provided in Attachment F-3. 
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The results for sediment samples collected from the Muddy River conduit are 
presented in a report prepared for the Boston Water and Sewer Commission 
(Anderson-Nichols and Co., Inc., 1992). Sediment samples were collected from nine 
locations along the conduit beginning at the Brookline Avenue Gate House and 
concluding at Deerfield Street near the Charles River. The average depth of the 
sediment in the conduit was approximately three feet. 


The samples were tested for leachability of organic and inorganic parameters as 
measured by the Toxicity Characteristic Leaching Procedure (TCLP). The TCLP 
results for the organic constituents were all below the detection limits. The results of 
the TCLP testing on metals showed concentrations of lead above the federal 
regulatory limit of 5mg/L. The samples above 5 mg/L were collected upstream of 
the Massachusetts Turnpike, at the Kenmore Square siphon structure and at Deerfield 
Street near Kenmore Square. 


Samples were also analyzed for petroleum hydrocarbons, oil and grease, 
polychlorinated biphenyls (PCBs), reactivity (cyanide and sulfide), and the paint filter 
test. The concentrations of petroleum hydrocarbons ranged from 220 mg/kg at the 
Brookline Avenue Gatehouse to 69,500 mg/kg under the Massachusetts Turnpike. 
The results of the oil and grease analysis were similar in range to the results reported 
for petroleum hydrocarbons. The results of the PCB analysis were all below 2 mg/kg. 
Reactive cyanide was found above the regulatory limit of 250 mg/kg in three of the 
nine samples analyzed. These samples were collected at the Brookline Avenue 
Gatehouse (660 mg/kg), upstream of the Massachusetts Turnpike (320 mg/kg) and 
under the Massachusetts Turnpike (328 mg/kg). The paint filter test yielded free 
liquid in each of the samples. 


In June of 1992, sediment samples were collected along the Riverway and the Back 
Bay Fens by the U.S. Army Corps of Engineers (ACOE). Sediment cores were taken to 
a depth of 2 feet. Samples were analyzed for metals, petroleum hydrocarbons and 
PCBs. Select samples were also analyzed for semivolatile (GSVOC) and volatile organic 
compounds (VOCs). Elevated levels of PAHs (total PAHs of 264 mg/kg) were found 
in a sample collected near the Tannery Brook drain. Concentrations of PCBs above 2 
mg/kg were found in samples collected near the Longwood Avenue drain (3.6 
mg/kg) and near Boston Gatehouse No. 2 (2.6 mg/kg). The results of the SVOC 
analysis showed low levels of dichlorobenzenes (0.1 to 0.32 mg/kg), methylphenols 
(0.1 to 0.44 mg/kg) and phthalates (0.09 to 20 mg/kg). The results of the VOC 
analysis showed trace to low levels of acetone, carbon disulfide, methylene chloride, 
and 2-butanone (all compounds that can be attributed to laboratory artifacts), as well 
as toluene and ortho-xylene. 


Lead at concentrations above 1,000 mg/kg was found at five of the 15 locations 
sampled. The highest concentration of lead at 2,100 mg/kg was found in a sample 
collected near the Longwood Avenue drain. Elevated concentrations of mercury (3.2 
mg/kg) were also found in this sample. The highest concentration of mercury was 
found in a sample collected near the Emmanuel College drain overflow at a 
concentration of 6.4 mg/kg. 
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In 1995, five samples were collected by the ACOE from Leverett Pond, the Riverway 
and the Back Bay Fens. Samples were analyzed for petroleum hydrocarbons, metals, 
PAHs, PCBs, pesticides, and total organic carbon (TOC). Total PAHs were found 
above the DEP landfill reuse levels at each of the locations except in the sample 
collected from the Back Bay Fens. The total PAH concentrations ranged from 83 
mg/kg to 240 mg/kg. The highest concentration of PAHs was found downstream of 
the Tannery Brook drain. Lead was found at a concentration of 1,600 mg/kg ina 
sample collected near the inlet of Leverett Pond. The results of the other analyses 
were below the DEP landfill reuse levels. 


In 1996, seven sediment core samples were collected by the ACOE. The cores 
extended to depths of 40 to 60 inches and a sample was collected from the top and the 
bottom of each core. The samples were analyzed for total petroleum hydrocarbons, 
PCBs, cyanide, and lead. The analytical results showed levels of lead and PCBs in 
excess of the DEP levels for reuse at landfills. Lead was found above 1,000 mg/kg in 
samples collected from four of the seven locations sampled. The concentration of lead 
in the top samples ranged from 82 mg/kg to 2,000 mg/kg, and the bottom samples 
ranged from 220 mg/kg to 1,600 mg/kg. The TCLP results from two sample 
locations in the Back Bay Fens were above the regulatory level of 5 mg/L at 
concentrations of 5.4 mg/L and 6 mg/L. Typically the concentrations of the analytes 
tested were higher in the top 24-inch samples and in samples collected from the Back 
Bay Fens area. 


In 1998, the U.S. Geologic Survey published screening level data on the sediments 
from the Back Bay Fens, Riverway and Leverett Pond. Sediment samples were 
collected from 15 locations and analyzed for total petroleum hydrocarbons, PAH 
compounds, PCBs, pesticides, total organic carbon, metals, TCLP metals, grain size, 
and percent moisture. The samples were collected at depths ranging from 6 inches to 
78 inches. The results were similar to those observed during the 1996 investigation. 
The concentrations were generally higher in samples collected from the Back Bay Fens 
area and lower in concentration in samples collected from the Riverway section. The 
data indicated elevated levels of petroleum hydrocarbons, lead, PAHs, and PCBs. 


In 1998, the Town of Brookline collected sediment and surface water samples in 
response to a release of petroleum hydrocarbons to Willow Pond. Sediment samples 
were collected from the rim of the Pond on the right side, left side and outlet of the 
Pond, and surface water samples were collected from near the inlet, middle and outlet 
of the Pond. The samples were analyzed for EPH. Elevated concentrations of the 
aliphatic hydrocarbon ranges were found in the sample collected from the outlet of 
Willow Pond. The highest concentrations of PAHs (total PAHs 16.3 mg/kg) were 
found in a sample collected from a location near the outlet to the Pond. The results 
for samples collected from surface water were below the detection limits. Willow 
Pond is a DEP listed site (RTN 3-3224) and response activities are on going by the 
Town of Brookline to address the recurring sheen and petroleum odors. 


On April 24, 2000, the ACOE collected sediment samples at three locations from 
Ward’s Pond and at two locations from Willow Pond. Samples were collected from 
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two depth intervals at each location. The samples collected were analyzed for metals, 
including the TCLP analysis for lead, PAHs, PCBs, TPH, and pesticides. The results 
of samples collected from Ward’s Pond are generally lower compared to the other 
areas within the Muddy River system, and were below the DEP landfill reuse levels. 


The results of samples collected from Willow Pond generally showed higher 
concentrations in the samples collected at depth. The total of the individual PAH 
compounds is above 100 mg/kg in the deeper samples at both locations. The 
distribution of the individual PAH compounds is similar in each of the four samples. 
Sheen and petroleum odors were noted during sample collection. Excluding PAHs, 
the concentrations of the other parameters analyzed were below the DEP landfill 
reuse levels. 


2.3 Data Presentation and Discussion 


This subsection presents the results for sediment samples collected by CDM in 
support of the Boston Parks and Recreation Commission and Town of Brookline’s 
effort to complete the Environmental Impact Report. Results are discussed by area. 
CDM evaluated the data based on four possible disposal options of In-State for reuse 
at unlined and lined landfills, Out-of-State landfills or at a hazardous waste landfill 
facility. For each area, two figures are provided, one that shows the locations of 
samples collected from fill material and one for the native material. Sample locations 
from previous investigations are also included on the figures. Summary tables for the 
target compounds are provided in Attachment F-4. A list of the samples, depth 
collected and the parameters analyzed is also provided in Attachment F-4. 


2.3.1 Charlesgate Area 
Sediment Characteristics 


The borings advanced in the Charlesgate area were generally completed to a depth of 
ten feet below the top of sediment or upon encountering native material. The material 
encountered during the advancement of these borings consisted of varying thickness 
(4 to 8 ft) of a soft, black, organic silt layer, intermixed with fine to coarse sand and 
gravel. Small amounts of brick, wood, glass, and concrete were also observed within 
the organic silt layer. The native material underlying the organic silt layer was 
typically observed at four to eight feet below the top of the sediment. Native material 
consists of grey, loose to medium dense, fine to medium sand with varying amounts 
of fine gravel and silt. Traces of shell fragments were also observed within the native 
material. Petroleum odors were noted at several depth intervals at boring location 
CG-SED-4. 


Sediment Analytical Results 


Collectively, the analytical results of the sampling conducted in the Charlesgate area 
were lower in concentration than the other areas. The results for samples collected 
from this area were all below the DEP landfill reuse levels. The locations of the 
Charlesgate area samples are shown on Figure F2-1A for the samples of fill and 
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Figure F2-1B for the native material. The results are summarized in Table F2-1. The 
concentration of PAHs ranged from below detectable levels to 29 mg/kg at sample 
location CG-SED-6. Elevated concentrations of VPH were found in the 0 to 2 ft depth 
interval at CG-SED-4 (11.5 mg/kg) and CG-SED-6 (8.2 mg/kg). Petroleum odors 
were noted during sample collection at location CG-SED-4, however, none of the 
target VPH compounds (benzene, toluene, ethylbenzene, xylenes, and methyl- 
tertbutyl ether) were detected. The total of the PCB aroclors was well below 2 mg/kg, 
and ranged in concentration from below detectable levels to 0.325 mg/kg. 


The concentration of lead ranged from below detectable levels to 250 mg/kg. The 
results from TCLP tests run on three samples were all below the regulatory limit of 5 
mg/L. Samples were collected from the Charlesgate area and composited into a 
sample to be tested for the paint filter test. The result showed that free liquids were 
present. 


2.3.2 Back Bay Fens 
Sediment Characteristics 


Back Bay Fens borings were completed to a maximum depth of fourteen feet below 
the top of sediment or upon encountering native material. The general stratigraphy 
encountered during the advancement of the Back Bay Fens borings consisted of a 
varying thickness (2 to 12 ft) of a soft, black, organic silt layer, intermixed with fine to 
coarse sand and gravel. Organic material, consisting of decayed plant matter, sticks, 
root mass, and peat, was observed in the upper limits (2 to 4 ft) of sediment at several 
boring locations. Small amounts of brick, wood, glass, and concrete were also 
observed within the silt layer at several boring locations. The southern limits of the 
Fens exhibited shallow deposits (0 to 4 ft) of sediment comprised of coarse, grained 
sand and gravel with little organic material. Within the northern two thirds of the 
Fens the depth of the sediment increased to an average depth of seven feet below the 
top of the sediment. Typically, the deeper deposits of sediment contained finer 
grained sand and increased organic silt. The native material underlying the organic 
silt layer was typically observed at 2 to 12 ft below the top of the sediment. Native 
material consists of grey, loose to dense, fine to medium sand with varying amounts 
of fine gravel and silt. Traces of shell fragments and peat were also observed within 
the native material. Petroleum odors were noted at several boring locations within the 
Back Bay Fens Area. At locations BBF-SED-7, -13, -21, -25, and -48, petroleum odors 
were noted in surface samples collected from 0 to 2 feet below the top of the sediment. 
Petroleum odors were noted in samples collected down to eight feet below the top of 
the sediment from locations BBF-SED-54, -55, -56, -57, -58, -59, and -60. 


Sediment Analytical Results 


The locations for the Back Bay Fens area are shown on Figures F2-1A,B through F2- 
3A,B for fill and native material. The results are summarized in Table F2-2. Several 
locations from the Agassiz Bridge to Ipswich Street (BBF-SED-45 through BBF-SED- 
58) exceeded the federal regulatory level for TCLP lead. The concentrations are 
consistent and range in concentration from 5 mg/L to 6.1 mg/L at location BBF-SED- 
55. This sample was collected from the 6 to 8 ft depth interval and was the only 
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TABLE F2-1 


SUMMARY OF ANALYTICAL RESULTS - CHARLESGATE AREA 


Total Arsenic 
Total Cadmium 
Total Chromium 


Total VPH Target 
Reactive Sulfide 
Reactive Cyanide 
H 
Conductivity 


Muddy River Restoration Project 


Contaminant No. of Concentration ' 
Samples | Minimum Maximum 


Not Detected 
ND 0.93 
as 68 
ND 250 

Not Detected 
ND 0.48 
ND 130 
ND 0.33 
ND 29 
ND lis 


DEP Landfill Reuse Levels ' 
Unlined Lined 


No. of Samples Exceeding 
Unlined Lined 


No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 


500 No Exceedances 
250 No Exceedances 
Z2=pi-< 12,5 No Exceedances 


4000 umhos/cm | 8000 umhos/cm No Exceedances 


' All results are reported in mg/kg unless otherwise noted. 
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TABLE F2-2 


SUMMARY OF ANALYTICAL RESULTS - BACK BAY FENS 


Muddy River Restoration Project 


Contaminant No. of Concentration ! 
Samples | Minimum Maximum 


otal Arsenic ND 110 
ND phe 
Te 420 
ND 2100 


ND 6.1 
ND 8.9 
ND 2530 
ND 7.6 
ND 1510 
ND 80 
ND Sz.1 
ND 1700 500 
Not Detected 250 
Zor bad 
4000 umhos/cm | 8000 umhos/cm 


DEP Landfill Reuse Levels! 
Unlined Lined 


' All results are reported in mg/kg unless otherwise noted. 


* Concentration above the federal regulatory limit of 5 mg/L. 


No. of Samples Exceeding 
Unlined Lined 


13 | 13 
No Exceedances 
No Exceedances 

33 | 2 

9 Exceeds RCRA 7 
No Exceedances 

None 
16 
4 


No Exceedances 


IS 1s 
No Exceedances 
No Exceedances 
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sample of native material that exceeded the regulatory limit. The TCLP result from 
the surficial sample at this location was 5.5 mg/L. 


The other constituent of significance that was detected consistently is arsenic. 
Concentrations of arsenic above the DEP landfill reuse level of 40 mg/kg were found 
in samples collected downstream from the Emmanual College Drain overflow to 
Boston Gatehouse No. 1 (BBF-SED-7 through BBF-SED-27). The concentrations 
ranged from 40 mg/kg to 110 mg/kg at BBF-SED-10. This sample was tested for 
TCLP and the arsenic result was below the detection limit. 


The results of the VPH scan correlated fairly well with observations (i.e., petroleum 
odors) noted during sample collection. The Cs to C12 aliphatic hydrocarbons were 
found more frequently than the other carbon ranges and typically at higher 
concentrations. Toluene was the only target compound found, and at several 
locations. The concentration of toluene ranged from 0.083 mg/kg to 0.68 mg/kg in 
samples collected from the 0 to 2 ft and the 2 to 4 ft depth intervals. The results of the 
EPH scan were below the DEP landfill reuse levels except at location BBF-SED-58. 
Samples collected from the 0 to 2 ft and 2 to 4 ft depth intervals had concentrations of 
2,510 mg/kg and 2,530 mg/kg, respectively. Elevated levels of target PAH 
compounds were found in a sample collected of native material at location BBF-SED- 
17. The total PAH concentration was 1,510 mg/kg in the 6 to 8 ft depth interval. 
Total PAHs above the DEP landfill reuse level of 100 mg/kg were found at locations 
BBF-SED-31 at a concentration of 138 mg/kg, BBF-SED-37 at a concentration of 145 
mg/kg and BBF-SED-57 at a concentration of 112 mg/kg. These samples were 
collected from the fill material. 


Concentrations of PCBs above 2 mg/kg were found in most of the samples collected 
from the Boston Gatehouse No. 1 to Ipswich Street. The concentrations in these 
samples ranged from 2 mg/kg to 7.6 mg/kg. Only aroclor 1254 and 1260 were found 
above detectable levels in the samples analyzed. The results of the pesticide analysis 
show that 4,4’-DDD, 4,4’-DDE and 4,4’-DDT were detected most frequently. The 
concentrations found were typically below 1 mg/kg with the following exceptions: 
BBF-SED-27 (4,4’-DDD at 1.2 mg/kg); BBF-SED-43 (4,4’-DDD at 1.5 mg/kg); BBF- 
SED-50 (4,4’-DDD at 1.8 mg/kg); and BBF-SED-58 (4,4’-DDD at 2.3 mg/kg and 4,4’- 
DDT at 1.5 mg/kg). 


Select samples were also analyzed for nitrates and total phosphorus. Nitrates were 
not detected and total phosphorus was either not detected or found at low levels. 


Reactive sulfide above the regulatory limit was found in 15 samples ranging in 
concentration from 510 mg/kg to 1,700 mg/kg. Samples from five of the locations 
also had TCLP lead above the regulatory limit. Eight representative samples were 
submitted for the paint filter test. The results showed that five of the samples did not 
have free liquids present and three of the samples did contain free liquids. 
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2.3.3 Riverway 
Sediment Characteristics 


The Riverway borings were completed to a maximum depth of sixteen feet below the 
top of sediment or upon encountering native material. The general stratigraphy 
encountered during the advancement of the Riverway borings consisted of varying 
thickness (2 to 10 ft) of a soft, black, organic silt layer, intermixed with fine to coarse 
sand and gravel. Organic material was typically observed in the upper limits (0 to 2 
ft) of sediment, however, this material was observed to depths of eight feet at the 
southern limits of the Riverway area. Small amounts of brick, wood, glass and 
concrete were also observed within the silt layer at several boring locations. The 
native material underlying the silt layer was typically observed at two to ten feet 
below the top of the sediment. Native material consists of black-grey, medium dense 
to very dense, fine to medium sand with varying amounts of fine gravel, and silt. 
Small amounts of silty clay and peat were observed within the native material at the 
northern limits of the Riverway Area. Petroleum odors were noted in samples 
collected from a few boring locations within the Riverway Area, specifically at boring 
locations RW-SED-1, -4 and -9. These samples were collected in areas of 
miscellaneous fill or organic material. Samples were not recovered from three 
proposed locations due to low recovery volumes of sediment material that consisted 
of mostly gravel. The locations were downstream of the section where the Riverway 
crosses Brookline Avenue. 


Sediment Analytical Results 


The results of the VPH scan show similar concentrations of the Cs to Cio aromatic 
hydrocarbons in samples collected from the southernmost section of the Riverway 
(i.e., sample locations RW-SED-01 through RW-SED-09). Concentrations in the 0 to 2 
ft depth interval ranged from 14 mg/kg to 42 mg/kg with most of the samples at a 
concentration of 23 mg/kg. The target compounds toluene, xylenes and naphthalene 
were also consistently detected in these samples. Naphthalene was the only 
compound detected at a concentration above 1 mg/kg. The results of samples 
collected further downstream primarily showed low levels of naphthalene. These 
results are consistent with the results of the EPH scan as several locations had EPH 
and target PAH concentrations above the DEP landfill reuse levels. Samples of fill 
material at locations RW-SED-04, RW-SED-09, RW-SED-19, RW-SED-21, RW-SED-27, 
and RW-SED-33 through RW-SED-37 contained EPH at concentrations above 2,500 
mg/kg. Samples collected from nine locations contained total PAH compounds 
above 100 mg/kg. The highest results were collected from location RW-SED-19 at the 
0 to 2 ft and the 2 to 4 ft depth intervals at concentrations of 372 mg/kg and 399 
mg/kg, respectively. 


There were no detectable levels of PCBs found in samples collected from the 
Riverway. For the pesticide scan, 4,4’-DDD was the only compound detected except 
for one sample that showed 4,4’-DDT. The concentrations of 4,4’-DDD ranged from 
below detectable levels to 4.4 mg/kg in a sample of fill material collected at location 
RW-SED-35. 
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Select samples were also analyzed for nitrates and total phosphorus. Nitrates were 
not detected in the samples analyzed. The results of the total phosphorus show 
elevated levels in most of the samples analyzed. The concentrations of total 
phosphorus range from 262 mg/kg to 3,180 mg/kg. The concentrations generally 
increased with depth. 


Several samples had concentrations of arsenic above the DEP landfill reuse level. 
These locations include RW-SED-01 (45 mg/kg), RW-SED-03 (89 mg/kg), RW-SED-26 
(40 mg/kg), RW-SED-28 (47 mg/kg at the 0 to 2 ft interval and 50 mg/kg at the 2 to 4 
ft interval), and RW-SED-34 (65 mg/kg). Only seven samples had concentrations of 
lead at or above 1,000 mg/kg. None of the samples analyzed exceeded the regulatory 
limit for TCLP lead. Reactive cyanide and sulfide were not detected above their 
respective federal regulatory limits. Three samples were tested for the paint filter test. 
The results showed that there was no free liquid present in the samples. The sample 
locations for the Riverway are shown on Figures F2-3A,B and F2-4A,B for the fill and 
native material. The results are summarized in Table F2-3. 


2.3.4 Leverett Pond 
Sediment Characteristics 


The Leverett Pond borings were completed to a maximum depth of fourteen feet 
below the top of sediment or upon encountering native material. The general 
stratigraphy encountered during the advancement of the Leverett Pond borings 
consisted of varying thickness (2 to 8 ft) of a soft, black, organic silt, intermixed with 
fine to coarse sand and gravel. Pockets of organic material were observed in the upper 
limits (0 to 4 ft) of sediment at a few boring locations. Trace amounts of brick were 
also observed within the silt layer at two boring locations. The native material 
underlying the silt layer was typically observed at two to eight feet below the top of 
the sediment. Native material consists of grey, loose to medium dense, fine to 
medium sand with varying amounts of fine gravel and silt. The exception to the 
above native description is within the southern portion of Leverett Pond where the 
native material contained soft, grey clay with varying amounts of silt. Pockets of peat 
were observed within the native material at the northern limits of the Pond. 
Petroleum odors were present at one boring location (LP-SED-26) which appears to be 
associated with a pocket of organic material in that area. 


Sediment Analytical Results 


The Co to Ci2 aliphatic hydrocarbons of the VPH scan were found more frequently 
than the other carbon ranges and typically at higher concentrations. The 
concentrations of the carbon ranges generally decreased with depth. The 
concentrations of VPH were higher in samples collected from the center to the outlet 
of Leverett Pond. Naphthalene and toluene were found at low levels in the surficial 
samples collected from locations LP-SED-22 and LP-SED-24. The results for the EPH 
scan were all below the DEP landfill reuse level of 2,500 mg/kg except at LP-SED-17 
that contained EPH at 2,500 mg/kg in the 0 to 2 ft sample. Total PAHs above 100 
mg/kg were found at several locations along Leverett Pond. The results above 100 
mg/kg in samples collected from 0 to 2 ft included LP-SED-2 at 131 mg/kg, LP-SED-9 
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TABLE F2-3 
SUMMARY OF ANALYTICAL RESULTS - RIVERWAY 


Muddy River Restoration Project 


Contaminant No. of Concentration ! DEP Landfill Reuse Levels' No. of Samples Exceeding 
Samples | Minimum Maximum Unlined Lined Unlined Lined 


otal Arsenic ND 6 | 6 

otal Cadmium ND No Exceedances 
ND No Exceedances 
ND 7 | I 
ND 3.3 No Exceedances 


ND 35 No Exceedances 
ND 7700 15 | 3 
Not Detected No Exceedances 
ND 399 13 | 13 

ND 46 No Exceedances 
ND 2.4 No Exceedances 

Not Detected 500 No Exceedances 
250 No Exceedances 

2 pi < 12.) No Exceedances 

4000 umhos/cm | 8000 umhos/cm No Exceedances 


' All results are reported in mg/kg unless otherwise noted. 
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at 107 mg/kg, LP-SED-12 at 112 mg/kg, LP-SED-20 at 114 mg/kg, and LP-SED-24 at 
155 mg/kg. Samples collected from LP-SED-20 at the 2 to 4 ft interval, LP-SED-21 and 
LP-SED-24 at the 4 to 6 ft interval also were above 100 mg/kg at concentrations of 131 
mg/kg, 120 mg/kg and 133 mg/kg, respectively. 


PCBs were detected in several samples from Leverett Pond; however, the 
concentrations were below the 2 mg/kg limit. As found with the other areas 
sampled, only aroclor 1254 and aroclor 1260 were found above detectable levels. The 
results for pesticides show that 4,4’-DDD, 4,4’-DDE and 4,4’-DDT were found in 
samples of the fill material in most of the samples analyzed. The highest 
concentration of 8.3 mg/kg was found at location LP-SED-25 in the sample collected 
from native material at a depth of 12 to 14 feet. Other locations with elevated 
concentrations include LP-SED-7 (5.4 mg/kg), LP-SED-11 (2.8 mg/kg) and LP-SED-17 
(3.1 mg/kg). The concentrations of pesticides found at Leverett Pond were the 
highest in comparison to the other study areas. 


The results for the metals showed elevated levels of lead and arsenic at several 
locations. Locations where samples were above 1,000 mg/kg total lead include LP- 
SED-4, LP-SED-11, LP-SED-13, LP-SED-16, LP-SED-17, LP-SED-18, and LP-SED-26. 
These locations extend the length of Leverett Pond and are generally centered within 
the pond. None of the samples analyzed exceeded the regulatory limit for TCLP lead. 
The locations of samples where arsenic was above 40 mg/kg include LP-SED-2, LP- 
SED-11, LP-SED-12, and LP-SED-13. The concentrations ranged from 42 mg /kg to 51 
mg/kg. 


Samples were also analyzed for reactive cyanide and sulfide. Reactive cyanides were 
not detected in any of the samples analyzed. Reactive sulfide was found above the 
500 mg/kg regulatory limit in the sample collected at LP-SED-25 from 0 to 2 ft ata 
concentration of 1,300 mg/kg. Two samples were collected for analysis of the paint 
filter test. The results showed that free liquids were not present. The locations of 
samples collected at Leverett Pond are shown on Figures F2-5A,B for the fill and 
native material and the sample results are summarized in Table F2-4. 


2.3.5 Willow Pond 
Sediment Characteristics 


Five borings were advanced in Willow Pond; however, due to the soft sediment only 
two of the locations could be advanced by drill rig. At the remaining locations, only 
surficial sediment samples were collected. The following geologic description 
therefore is based on observations recorded at WL-SED-1 and WL-SED-5. These 
borings were completed to a maximum depth of twelve feet below the top of 
sediment or upon encountering native material. The general stratigraphy 
encountered during the advancement of the borings consisted of varying thickness (0 
to 8 ft) of a soft, black, organic silt layer, intermixed with fine to coarse sand and 
gravel. Trace amounts of brick, wood, glass, and asphalt were also observed at boring 
location WL-SED-5. The native material underlying the silt layer was typically 
observed at two to eight feet below the top of the sediment. The native material 
consists of tan, medium dense sand and silt. Petroleum odors were observed during 
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Figure F2-5A 
Leverett and Willow Pond 
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SUMMARY OF ANALYTICAL RESULTS - LEVERETT POND 


Contaminant No. of 
Samples 


otal Arsenic 
otal Cadmium 
otal Chromium 


eactive Cyanide 
H 


onductivity 


Minimum Maximum 


TABLE F2-4 


Muddy River Restoration Project 


Concentration ' DEP Landfill Reuse Levels! 


Unlined Lined 


1.1 
1300 500 
Not Detected 250 
ed PaO 125 
1500 4000 umhos/em | 8000 umhos/cm 


' All results are reported in mg/kg unless otherwise noted. 


No. of Samples Exceeding 
Unlined Lined 


5 | 5 
No Exceedances 
No Exceedances 

9 | None 
No Exceedances 
No Exceedances 

1 | None 
No Exceedances 

8 | 8 
No Exceedances 
No Exceedances 

1 | 1 
No Exceedances 
No Exceedances 


No Exceedances 
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the installation of boring WL-SED-5 in samples from the top of the sediment layer to a 
depth of eight feet. 


Sediment Analytical Results 


The results for the VPH scan showed detectable levels of Cs to Cs and Co to Ci2 
aliphatic hydrocarbons in samples of fill and native material collected at locations 
WL-SED-1 and WL-SED-5. At locations WL-SED-2, -3 and -4, samples were only 
collected from the 0 to 2 ft depth interval. The results of these samples showed 
elevated levels of the Cs to Cio aromatic hydrocarbons and the Cs to C2 aliphatic 
hydrocarbons. The total carbon range concentrations were 118 mg/kg in sample WL- 
SED-02, 51 mg/kg in sample WL-SED-3 and 69 mg/kg in sample WL-SED-4. 
Individual target compounds were not detected in any of the samples analyzed. 


Based on the VPH results of samples collected from locations WL-SED-1 and WL- 
SED-5, that noted that non-fuel hydrocarbons were contributing to the Cs to Cs 
aliphatic range, samples collected from WL-SED-2, -3 and -4 were also analyzed for 
VOCs by Method 8260. The VOC compounds detected in sample WL-SED-2 include 
meta-, para-xylenes at 0.12 mg/kg, meta-propylbenzene at 0.11 mg/kg, 1,3,5- 
trimethylbenzene at 0.25 mg/kg, 1,2,4-trimethylbenzene at 0.53 mg/kg and sec- 
butylbenzene at 0.13 mg/kg. The compounds detected in sample WL-SED-3 include 
toluene at 0.18 mg/kg and 1,2,4-trimethlybenzene at 0.13 mg/kg. There were no 
VOCs detected in sample WL-SED-4. 


The results of the EPH scan were well below the DEP landfill reuse levels in each of 
the samples analyzed. The total PAH compounds in samples WL-SED-2 and WL- 
SED-3 were above the 100 mg/kg limit at concentrations of 101 mg/kg and 213 
mg/kg, respectively. The results for PAHs in samples WL-SED-1, -4 and -5 were well 
below the 100 mg/kg limit. 


The results of the PCB analysis showed concentrations well below the 2 mg/kg limit. 
The results of the pesticide analysis showed detectable levels of 4,4’-DDD, 4,4’-DDE 
and 4,4’-DDT. Concentrations of 4,4’-DDD above 1 mg/kg were found at each of the 
sample locations. The highest concentration of 3.8 mg/kg was found in the sample 
collected at WL-SED-3. The highest concentration for 4,4’-DDT of 3.6 mg/kg was 
found in the native sample collected from WL-SED-5. 


The concentrations of metals found were below the DEP landfill reuse levels, and 
were generally lower in comparison with the other study areas. None of the samples 
tested for TCLP lead exceeded the regulatory limit. The results for reactive cyanide 
and sulfide were below their respective regulatory limits. One sample was tested for 
the paint filter test. The results showed that there was no free liquid present. The 
locations for Willow Pond are shown on Figures F2-6A,B for fill and native material 
and the sample results are summarized in Table F2-5. 
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TABLE F2-5 
SUMMARY OF ANALYTICAL RESULTS - WILLOW POND 


Muddy River Restoration Project 


Contaminant No. of Concentration ! 
Samples | Minimum Maximum 


otal Arsenic 
otal Cadmium 


0.8 
1410 
0.153 
213 
118 
Not Detected 
ND 270 
Not Detected 
By 
80 


' All results are reported in mg/kg unless otherwise noted. 


DEP Landfill Reuse Levels! 
Unlined Lined 


500 
250 
2= P= 12.5 
4000 umhos/cm | 8000 umhos/cm 


No. of Samples Exceeding 
Unlined 


Lined 


No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
2 2 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
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2.3.6 Ward’s Pond Borings 


Sediment Characteristics 


These borings were completed to a maximum depth of ten feet below the top of 
sediment or upon encountering native material. The general stratigraphy 
encountered in Ward’s Pond consisted of varying thickness (0 to 6 ft) of a soft, black, 
organic silt, intermixed with fine to coarse sand and gravel. The native material 
underlying the silt layer was typically observed at two to eight feet below the top of 
the sediment. Native material consists of grey, medium dense to very dense sand 
with varying amounts of silt and/or fine gravel. Petroleum odors were observed at 
location WD-SED-1 to depths of six feet below the top of the sediment layer. 


Sediment Analytical Results 


The results for the VPH scan showed detectable levels of Cs to Cs and Cy to Ci 
aliphatic hydrocarbons in samples of fill and native material collected at locations 
WD-SED-1, WD-SED-2 and WD-SED-4. The carbon ranges were not detected in 
samples collected at locations WD-SED-3, WD-SED-5 and WD-SED-6. Target 
compounds were not detected in any of the samples analyzed. The sample collected 
at WD-SED-3 was also analyzed for VOCs by Method 8260. There were no VOC 
compounds detected. The results of the EPH scan including the target PAH 
compounds were well below the DEP landfill reuse levels in each of the samples 
analyzed. 


The results of the PCB analysis showed concentrations below the 2 mg/kg limit. 
PCBs, including aroclors 1248, 1254 and 1260, were only detected in samples collected 
from location WD-SED-1. Similarly, the results of the pesticide analysis showed 
detectable levels only in a sample collected from WD-SED-1. 


The results of the inorganic analysis generally showed low levels of metals at each of 
the locations sampled. However, a sample collected from location WD-SED-5 with a 
total lead concentration of 190 mg/kg exceeded the TCLP lead regulatory limit with a 
concentration of 19 mg/L. 


The results for reactive cyanide were below the detection limits. A sample collected 
from location WD-SED-1 exceeded the regulatory limit for sulfides at a concentration 
of 510 mg/kg. One sample was tested for the paint filter test. The results showed 
that free liquid was present. The locations of samples collected from Ward’s Pond are 
shown on Figure F2-6A,B for fill and native material and the sample results are 
summarized in Table F2-6. 
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TABLE F2-6 
SUMMARY OF ANALYTICAL RESULTS - WARD'S POND 


Muddy River Restoration Project 


Contaminant No. of Concentration ! DEP Landfill Reuse Levels! 
Samples | Minimum Maximum Unlined Lined 


otal Arsenic ND 
otal Cadmium ND 
otal Chromium 8.5 

ND 


ND 
ND 
ND 
ND 
ND 
ND 
Not Detected 
ND 510 500 
Not Detected 
ne 6.9 20H <12:5 
5} SE 4000 umhos/cm | 8000 umhos/cm 


' All results are reported in mg/kg unless otherwise noted. 


* Concentration above the federal regulatory limit of 5 mg/L. 


No. of Samples Exceeding 
Unlined Lined 


No Exceedances 
No Exceedances 
No Exceedances 

1 None 


1 Exceeds RCRA * 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 
No Exceedances 

1 1 
No Exceedances 
No Exceedances 


No Exceedances 
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Section 3 
Data Analysis and Interpretation 


3.1 Introduction 


One of the objectives of CDM’s field investigation was to collect data for areas that 
had not been previously investigated and to provide supplemental data, where 
needed, to characterize the sediment for disposal purposes. This section of the report 
will present an overall evaluation of the data collected and a discussion/review of 
potentially acceptable disposal options. 


Overall, the results of CDM’s investigation showed elevated concentrations of lead, 
arsenic, PAHs, and PCBs. Typically the concentrations of the analytes were higher in 
the top sediment layer, and in samples collected from the Back Bay Fens. Extractable 
petroleum hydrocarbons, including the target PAH compounds, were found 
primarily in samples collected from the Riverway. Total PCBs above 2 mg/kg were 
found in the Back Bay Fens only. The concentrations are usually higher near drain 
discharge points, specifically the Chestnut Street drain, Longwood Avenue drain and 
the Stony Brook Conduit. The results suggest that these drainage points are a 
continuing source of contamination. Other possible sources include runoff of 
fertilizer /treatment of lawn and garden areas or detergents and surfactants from 
roadways. 


3.2 Data Interpretation 


Given the inherent difficulties with sediment sampling and analysis (e.g., collecting a 
representative sample, sample heterogeneity and low percentage solids), and the 
varying and numerous possible sources of contaminants, delineation of areas with 
similar contaminants was not expected. However, there are several areas that have 
been identified. These areas include the following: 


m Willow Pond; 
m Riverway; and 
m Back Bay Fens. 


Willow Pond has been included in this discussion even though a known source has 
been identified. Fuel oil has been introduced to the Pond via the Chestnut Street 
drain. Sediment samples exhibit elevated concentrations of PAHs and similarities in 
the individual PAH compounds detected among these samples. In the samples 
collected by CDM that showed elevated concentrations of PAHs, the depth of 
contamination could not be determined since only the top 2 feet of fill material was 
sampled. Sample locations were only accessible by foot and the sediment layer was 
too soft to support the tripod sampling equipment set-up. 
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The results for the Riverway show that PAHs above 100 mg/kg were found primarily 
in this area. Soils and sediments contain a wide array of PAHs derived from both 
natural and anthropogenic sources. The major sources of PAHs are the combustion of 
fossil fuels and wood. Atmospheric deposition and direct disposal of combustion 
residues (ash) are significant pathways for soil and sediment PAHs. Anthropogenic 
activities began contributing large quantities of PAHs to the environment beginning 
approximately 80 to 100 years ago (Gschwend & Hites, 1981). 


Riverway area sediments also contain phosphorus at elevated levels. Phosphorus was 
found at levels ranging from 262 mg/kg to 3,180 mg/kg. These concentrations are 
substantially higher than values found elsewhere in the Muddy River and suggest 
that enrichment of sediment phosphorus in this area has resulted. The average 
phosphorus concentration of upland mineral soils is 500 mg/kg (Black, 1968), 
whereas continental sediments contain on average 700 mg/kg and marine sediments 
contain an average 1,200 mg/kg (Brink, 1978). Phosphorus is tightly bound to soils 
and sediments in most environments and in many water bodies phosphorus becomes 
a limiting nutrient for eutrophication. Elevated levels of dissolved phosphorus may 
be present within the Riverway area and in turn this could lead to stimulation of 
aquatic plant growth. 


Phosphorus concentrations generally increase in the down river direction and reaches 
the highest levels immediately prior to the river bend and flow into the Back Bay Fens 
area. This part of the river may be an area of sedimentation due to restricted flow 
conditions. The average phosphorus concentration of the fill and the native 
sediments are not significantly different and no clear trend in concentration gradient 
with depth is evident. Those native sediments derived from marine deposits, like 
Boston blue clay, would be expected to have higher concentrations than fill materials 
placed within the Riverway. The elevated levels of phosphorus in the fill sediment 
could be the result of particulate bound or dissolved phosphorus introduced via: 


= Runoff and sedimentation of soils enriched with phosphorus; 
= Runoff of fertilizer from adjacent lawn and garden areas; 
= Runoff of detergents and other surfactants from roadways; 


=» Runoff and/or stormwater discharges containing animal fecal matter 
(dogs); 


s Waterfowl fecal matter (e.g., ducks, sea gulls); 
= Point source discharges in the area (Longwood Avenue Drain); 


= River water contributed from up stream areas; and 
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= Biomass turnover. 


There are two distinct areas in the Back Bay Fens that show consistent results for 
either arsenic or lead. Arsenic is present at elevated concentrations in samples 
collected in the area of Clemente Field, and lead is found at elevated levels, including 
TCLP lead above 5mg/L, in samples collected from the Lower Fens North Basin area. 
The Lower Fens North Basin is also the only area where PCBs were found above 2 
mg/kg in each of the areas characterized by CDM. The elevated concentrations could 
be a result of discharges from the Stony Brook Conduit. 


In the area of Clemente Field the average arsenic concentration in fill is 38 mg/kg and 
in the native sediment is 11 mg/kg. Whereas the average arsenic concentration 
within the Back Bay Fens in the fill sediment is 15.2 mg/kg, and the average 
concentration in the native sediment is 5.5 mg/kg. Although upland soils typically 
contain about 5 mg/kg of arsenic, marine sediments, like the Boston blue clays, 
contain an average of 40 mg/kg arsenic. Arsenic will also be higher in sediments that 
contain sulfides or that are laid down in a reducing environment. Although the 
native sediments within the Back Bay Fens area contain arsenic values within the 
range expected for marine sediments, the fill materials contain some arsenic levels 
that would suggest enrichment due to contaminant input. 


Although arsenic in sediment is closely related to sulfide and organic matter content 
no clear correlation to reactive sulfide or organic matter content was observed. The 
arsenic present in the sediment may be bound to iron or other compounds that could 
limit its availability for leaching. 


Historical sources of arsenic contamination include a variety of biocides, including rat 
poisons and agricultural pesticides, coal ash, and the combustion products of fossil 
fuels. Arsenic based insecticides and fungicides were commonly used in gardens in 
the early 1900’s. Aquatic sediments are good scavengers of arsenic compounds and as 
such it is not unreasonable to see elevated levels of arsenic in sediments located 
adjacent to areas that have been used for agricultural or farming activities. 


The other area within the Back Bay Fens that shows consistent contaminant 
concentrations is the Lower Fens North Basin. Most of the samples analyzed in this 
area contained TCLP lead above the regulatory limit. In most urban settings surficial 
soils have become enriched with lead. Lead enrichment has resulted near roadways 
and in watercourses receiving runoff due to atmospheric deposition of historical 
combustion of leaded gasoline. Other sources of lead in the urban environment 
include paints used in residential, commercial and garden applications. Peeling or 
scraping of leaded paint from residential buildings has resulted in soil lead levels 
exceeding thousands of parts per million in some cases. Other significant sources of 
anthropogenic lead include lead battery recycling facilities and lead smelters. The 
mobility of lead in soils varies depending on its form. Lead bound to organic matter 
may be more easily leached than that bound as sulfide or oxide compound. These 
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more soluble forms of lead may be present in the Back Bay Fens area and could 
account for the higher proportion of samples exhibiting lead toxic characteristics. 


3.3 Disposal Recommendations 


Disposal options have been identified for each of the areas studied based on the 
analytical results available and the expected depth of material to be dredged. The 
final disposal sites selected may be revised, however, if the physical and chemical 
quality of the sediments differs from the current view following processing. 
Likewise, disposal options may be reconsidered based on available landfill capacity 
and costs of disposal based on contractor’s bids. The disposal options evaluated for 
the dredged material include the following: 


m In-State Unlined Landfill; 

= In-State Lined Landfill; 

» Out-of-State Lined Landfill; and 
=» RCRA Subtitle C Landfill. 


The DEP has established limits for specific contaminants that are acceptable for 
sediment reuse at Massachusetts landfills as daily cover, intermediate cover and/or 
pre-cap contouring material. Note that there are other acceptance criteria and/or 
DEP approval that may be required prior to disposal. If the reuse limits are exceeded 
then the sediment will have to be disposed of at an Out-of-State landfill. Sediment 
that meets the criteria of a hazardous waste will require disposal at a RCRA Subtitle C 
landfill. 


Disposal options were determined based primarily on the concentrations of lead, 
arsenic, PAHs, PCBs, and reactive sulfide. Several sediment samples contained 
reactive sulfide concentrations above the regulatory limit of 500 mg/kg, which would 
necessitate disposal as a hazardous waste. However, it was assumed that the material 
would be disposed of at an Out-of-State, non-RCRA landfill facility because of the 
uncertainty in the guidance and EPA test methods, CDM’s experience on other 
projects and the low frequency of samples above the regulatory level (6 percent of the 
samples analyzed). 


The analytical results further indicate that during dredging and processing activities, 
air monitoring and emissions controls will be necessary to address the potential for 
release of volatile compounds and hydrogen sulfide. Disposal options for each of the 
areas are discussed in the following paragraphs. 


F3-4 


Charlesgate Area 


As shown on Figure F3-1, the results of samples collected from the Charlesgate area 
are all below the DEP landfill reuse levels for an unlined landfill. This includes 
samples of the fill and native material. Therefore, the disposal option for this area is 
at an unlined landfill. 


Back Bay Fens 


The proposed disposal options for the Back Bay Fens are shown in Figures F3-1 
through F3-3. The results for sediments from the Massachusetts Turnpike to Ipswich 
Street are below the DEP landfill reuse levels for an unlined landfill. In the Lower 
Fens North Basin, analytical results for most of the samples exceeded the regulatory 
level for lead and therefore meet the criteria for a characteristic hazardous waste 
requiring disposal as such. Similarly as shown on Figure F3-2, a section in the Lower 
Fens Southern Basin that based on the TCLP lead result at location 96-6 will require 
disposal as a hazardous waste. Other than the Upper Fens Pond and a section of the 
lagoon area, most of the sediment dredged from the Back Bay Fens will require 
disposal at an Out-of-State landfill facility. The results of samples collected in the area 
of Clemente Field were consistent and showed concentrations of arsenic above the 
DEP reuse levels. The results for samples collected of the native material were also 
fairly consistent in this area, exceeding the concentration of conductivity for disposal 
at an unlined landfill. These results are consistent with the original land use of the 
Back Bay Fens that was a salt marsh. The results of samples collected from the 
Southern Basin were consistent and contained PCBs above the 2 mg/kg reuse levels. 


Riverway 


The disposal options proposed for the Riverway are shown on Figures F3-3 through 
F3-5. As shown on Figure F3-3, the results for the area in the Riverway North section 
meet the reuse disposal criteria for a lined landfill based on the concentration of 
extractable petroleum hydrocarbons. Sediments in the section near the Chapel Street 
Bridge and south of the Longwood Bridge in the Riverway North section as shown on 
Figure F3-4, are below the reuse levels for an unlined landfill. Out-of-State disposal 
has been identified for most of the Riverway due to the concentrations of PAHs and 
arsenic. Previous studies in the Riverway had identified the area near the Tannery 
Brook drain based on the elevated concentrations of PAHs found. However, CDM 
collected a sample near this location and found low levels of PAHs and lead. The 
highest concentrations of PAHs found in the Riverway were near the Longwood 
Avenue drain. 
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Leverett Pond 


Sediment dredged from the inlet and the center of the Pond meet the criteria for reuse 
at an unlined landfill and the remainder will be disposed of at an Out-of-State landfill 
as shown in Figure F3-5. Generally the highest concentrations of contaminants were 
found along the centerline of the Pond. The results for samples collected from LP- 
SED-11, -12 and -13 exceeded the reuse levels for arsenic and the other samples 
exceeded the total PAH criterion. The highest concentrations of PAHs found are near 
the Village Brook drain. | 


Willow Pond 


Remedial response actions are continuing at Willow Pond to address releases of 
petroleum hydrocarbons from the Chestnut Street drain. Currently a boom divides 
the Pond. The results of CDM’s field investigation were consistent with previous 
studies as petroleum odors and sheen were observed at each sample location. PAHs 
were found above 100 mg/kg in samples collected from locations WIL-1, WIL-2, WL- 
SED-2, and WL-SED-3. As shown on Figure F3-6, sediment dredged from Willow 
Pond will be disposed of at an Out-of-State facility. 


Ward’s Pond 


The results of samples collected from Ward’s Pond are below the DEP reuse levels for 
disposal at an unlined landfill except for samples collected from location WD-SED-1 
and WD-SED-5. The results of a sample collected from the fill at location WD-SED-1 
exceeded the reactive sulfide regulatory limit of 500 mg/kg and therefore will require 
disposal at an Out-of-State landfill. The results of a sample collected from the 4 to 6 ft 
depth interval at WD-SED-5 exceeded the regulatory level for lead at a concentration 
of 19 mg/L. The total lead concentration in this sample was 190 mg/kg. Since 
Ward’s Pond was not accessible by barge, additional sampling in this area below a 
depth of 2 feet could not be conducted to verify this sample result. Therefore, 
sediment removed from this area of the Pond will be disposed of as a hazardous 
waste. The disposal options for Ward’s Pond are shown in Figure F3-6. 
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Section 1 
Introduction 


1.1 General Approach 


This Sampling and Analysis Plan has been prepared to conduct a characterization of 
sediments along the Muddy River system. From its source at Jamaica Pond, the 
Muddy River flows north through three interconnected ponds (i.e., Wards, Willow 
and Leverett Pond), from Leverett Pond to Park Drive (referred to as the Riverway), 
and the last reach from Park Drive to the Charles River (referred to as the Back Bay 
Fens). The Muddy River system is shown on Figure 1-1 provided at the end of this 
report. The characterization of sediments is part of the Muddy River Restoration 
Project that includes the potential dredging of the river, modifications to culverts, and 
other measures to mitigate flooding and improve upon existing water quality. The 
approximate volumes of sediment proposed for removal in the Environmental 
Notification Form are as follows: 


* Wards Pond 19,340 yds? 
* Willow Pond 9,670 yds? 
* The Riverway 30,000 yds? 
= LeverettPond 21,788 yds? 
= Back Bay Fens 91,102 yds? 


The objective of the field characterization program is to obtain information to define 
subsurface conditions at the locations where dredging is proposed to take place. The 
field program will include the advancement of borings and sediment sample 
collection. The analytical results will be used to determine the suitability of dredged 
materials for various disposal options. 


Additional tasks include the sampling and analysis of soils collected from borings to 
be installed for geotechnical purposes, and samples collected of the sediment that has 
accumulated in culverts. The borings are proposed to collect geotechnical 
information for the design of enlarged culverts and open channel sections. Select 
samples will be submitted for analysis for disposal purposes. The proposed boring 
locations are shown on Figure 1-1. 


1.1.1 Previous Field investigations 

Two previous investigations have been conducted on sediments in the Muddy River. 
The sample locations from each investigation are shown on Figure 1-1. In 1996, seven 
sediment core samples were collected by the U.S. Army Corps of Engineers (ACOE). 
The cores extended to depths of 40 to 60 inches. The samples were analyzed for total 
petroleum hydrocarbons, polychlorinated biphenyls (PCBs), cyanide, and lead. The 
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results of that investigation and a figure that shows the sample locations are provided 
in Attachment I. The analytical results showed levels of total petroleum 
hydrocarbons and lead in excess of the Massachusetts Department of Environmental 
Protection (DEP) Lined and Unlined Landfill Reuse Allowable Contamination Levels 
for Soil Criteria. The levels of PCBs were also above the Lined Landfill Reuse Criteria 
and the concentration of lead exceeded the Toxicity Characteristic Leaching Procedure 
(TCLP) level of 5 mg/L in two samples collected from the Back Bay Fens area. 
Typically the concentrations of the analytes tested were higher in the top 24-inch 
samples and in samples collected from the Back Bay Fens area. 


In 1998, the U.S. Geologic Survey published screening level data on the sediments 
from the Back Bay Fens, Riverway and Leverett Pond. Sediment samples were 
collected from 15 locations and analyzed for total petroleum hydrocarbons, 
polynuclear aromatic hydrocarbon (PAHs) compounds, PCBs, pesticides, total 
organic carbon, metals, TCLP metals, grain size, and percent moisture. The samples 
were collected at depths ranging from 6 inches to 78 inches. The results are 
summarized and presented in Attachment I. The results were similar to those 
observed during the 1996 investigation. The concentrations were generally higher in 
samples collected from the Back Bay Fens area and lower in concentration in samples 
collected from the Riverway section. The data indicated elevated levels of petroleum 
hydrocarbons, lead, PAHs, and PCBs. 


Recently, five samples were collected by the ACOE from Wards and Willow Pond. 
The sample locations are shown on Figure 1-1. The results of these samples will be 
available at the end of May. Sample locations proposed in these areas may be 
adjusted based on the results of the ACOE sampling. 


1.2 Disposal Options 


The disposal options evaluated for the dredged material include the following: 
a In-State Unlined Landfill; 

a In-State Lined Landfill; 

a Out-of-State Lined Landfill; and 

=» RCRA Subtitle C Landfill. 


The criteria and requirements of the various landfill disposal options, including 
frequency of sampling and parameters for analysis are listed in Table 1-1. An asphalt 
batch recycling facility was contacted, however, it is not likely that the dredged 
material will meet the criteria due to the high organic content of the sediment 
material. Based on the results from previous investigations and discussions with 
various landfill facilities, variations of analytical requirements will be proposed in 
Section 2. 
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Section 2 
Field Investigations 


2.1 Rationale and Approach 


The following subsections describe the rationale and approach, as well as specific 
procedures for implementing the Sampling and Analysis Plan. Sample locations 
proposed for the sampling plan were based on the following: 


a The results of previous investigations; 
w Visual observations of the Muddy River system; and 


a The locations of drains, discharge points and above-ground deposits (e.g., sand 
bars) expected to be dredged that are located along the Muddy River. 


Samples will also be collected along the proposed channel center line to obtain 
representative samples and to define stratification within the material to be dredged. 
The number of samples proposed for each area was based on the testing frequency 
required by the landfill disposal facilities. 


A site walkover was conducted to evaluate access routes for the drilling and sampling 
equipment. If access is available via the inner roads that lead to Wards, Willow and 
Leverett Pond there should be minimal disturbance to wetland areas. Other than the 
beginning of the Riverway section (Route 9), access is readily available to the sample 
locations. 


The borings will be installed using several methods depending on access limitations 
and subsurface conditions. The samples will be collected by drive and wash drilling, 
split-spoon augers or hand augering. The sample method employed will be 
conducted in a manner that minimizes disturbances of the sediment during sample 
collection. It is expected that only minimal cuttings will be generated by these 
methods. Final boring locations will be determined in the field based on factors such 
as rig access and subsurface conditions. Each boring location will be tied into the 
survey grid. 


Excluding Wards, Willow and Leverett Pond, the project has been distinguished by 
three areas, the Riverway, Back Bay Fens area, and the Charlesgate area. The 
Riverway includes samples from Leverett Pond to Park Drive, the Back Bay Fens 
extends to Ipswich Street, and the Charlesgate area extends to the Charles River. 


The results of previous investigations has shown that the highest concentrations were 
found in samples collected from the Back Bay Fens area. It is expected that most of 
the sediments will be removed from this area. As shown on Figure 1-1, 
approximately 140 boring locations are proposed, with most of the borings located in 
the Back Bay Fens area. 
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2.2 General Procedures 


The following describes the general procedures that will be adhered to in order to 
ensure the representativeness and integrity of the environmental samples. Up to 
three stratified samples which best represent specific strata, including native 
sediment, will be collected from each core. 


Core logs will be prepared containing the identification of specific strata, grain size, 
staining and other visual observations. The following information will be recorded: 


Sampling personnel; 

Weather conditions; 

Date and time of field activities; 

Sample method; 

Position and depth of sample; 

Depth of overlying water; 

Field screening measurements; 

Instrumentation used and any deviations from the proposed methodology; 
Visual/olfactory observations; and 


Physical description of the material and geologic classification. 


The samples will be analyzed for the constituents listed below. 


Parameter Test Method 
Petroleum Hydrocarbons DEP VPH/EPH Method with GC/MS of PAHs 
RCRA 8 Metals EPA Methods 6010, 7471, 7740, 7840 
Pesticides/ PCBs EPA Method 8080 
Conductance EPA Method 120.1, 9050 
TCLP Metals EPA Method 1311, SW846 


Reactivity Sulfide & Cyanide EPA Method 7.3 


Corrosivity EPA Method 9040B/9045C 
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m Percent Water Computed 

= Combined Sieve and ASTM D422-63 
Hydrometer 

# Paint Filter Test EPA Method 9095A 


All samples will be analyzed by EPA/DEP approved analytical procedures. 
Detection limits for samples will be consistent with regulatory limits. Quality 
Assurance/ Quality Control (QA/QC) samples will be collected and analyzed and 
will include duplicate samples, trip blanks and matrix spike samples. These samples 
will be used to test for consistency and reproducibility for the overall sampling and 
analytical process. One out of every 20 samples will be collected for duplicate 
analysis. The analytical laboratories will be required to perform matrix spike 
analyses. The frequency of collecting samples for trip blank analysis will be 
established once the sampling program has been initiated and will be dependent on 
the number of samples that can be collected each day. All of the QA/QC samples will 
be used to validate the analytical results for samples received from the laboratory. 


2.2.1 Proposed Analytical Scenarios 


Although the samples collected to date have been analyzed for total petroleum 
hydrocarbons, it is proposed that DEP’s volatile petroleum hydrocarbon (VPH) and 
extractable petroleum hydrocarbon (EPH) methods rather than the TPH method are 
used. The naturally occurring substances and fine particulate that are generally found 
in sediment present interferences to the TPH method and result in false positives. As 
listed in Table 1-1, the disposal facilities contacted would accept the VPH and EPH 
data as a measure of petroleum hydrocarbons. 


Given the available data and the expected volume of dredging, different sampling 
scenarios are proposed for each area. For the Back Bay Fens area, ten previous 
samples were analyzed for TPH, total and TCLP inorganics, organochlorine 
pesticides, PCBs, PAHs, total organic carbon (TOC), grain size, and percent moisture. 
The results showed levels above the DEP’s Lined Landfill criteria for TPH, PAHs, 
PCBs, and lead. The concentrations of PAHs, PCBs and lead were consistent in most 
of the samples collected by the USGS. Concentrations cf PAHs ranged from 58 
mg/kg to 270 mg/kg, PCBs ranged from 0.04 mg/kg to 3.4 mg/kg, and lead from 156 
mg/kg to 1410 mg/kg. Based on these results, as well as two samples collected by 
the ACOE that TCLP regulatory levels for lead were exceeded, samples collected from 
the Back Bay Fens and Charlesgate areas will be analyzed for each of the parameters 
listed in Section 2.2. There is the possibility that this area may be dredged in the dry. 
As such, additional sediment material will be collected at each proposed sample 
location and will be composited and measured for the paint filter liquid test to 
determine whether this material would require filtration prior to disposal. 
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Approximately 20 samples will be submitted to the laboratory for the paint filter 
liquid test. 


For the Riverway area, nine samples have been previously collected for analysis. The 
concentrations were generally lower than those observed at the Back Bay Fens area. 
The concentrations of PCBs were below 2 mg/kg for each of the samples analyzed. 
The concentrations of lead ranged from 210 to 1,500 mg/kg, however only two 
samples exceeded the Unlined Landfill Disposal Criteria of 1,000 mg/kg. There were 
no exceedances of the TCLP regulatory levels for lead in the six samples that were 
analyzed. Three samples exceeded the total semivolatile organic compounds Unlined 
and Lined Landfill Disposal criteria of 100 mg/kg. Concentrations of PAHs ranged 
from 61 mg/kg to 342 mg/kg. Based on these results, it is proposed that only the 
odd-numbered samples are analyzed for the full suite of parameters (excluding the 
paint filter test). The even-numbered samples would be analyzed for VPH, EPH, 
RCRA 8 metals, and TCLP metals. 


For Wards, Willow and Leverett Pond, existing data are only available for Leverett 
Pond. The data for Wards and Willow Pond will be available at the end of May. As 
such, the full suite of parameters (excluding the paint filter test) will be analyzed. 
Five samples were collected from Leverett Pond. The results showed levels of PCBs 
and lead below the Unlined Landfill Disposal criteria. The results of PAHs were 
above the Unlined and Lined Landfill Disposal criteria of 100 mg/kg. Based on these 
results, it is proposed that only the odd-numbered samples are analyzed for the full 
suite of parameters (excluding the paint filter test). The even-numbered samples 
would be analyzed for VPH, EPH, RCRA 8 metals, and TCLP metals. The proposed 
sampling frequency and parameters for analysis are summarized by each area and 
listed in Table 2-1. 


2.2.2 Additional Sampling and Analysis Testing 


As discussed in Section 1, soil samples will be collected from the geotechnical borings 
and analyzed for the parameters listed in Section 2.2. Approximately three samples 
will be collected from the 12 sampling locations. Two samples will be collected of the 
fill material and one will be collected from the bottom of the boring. Additional 
samples will be collected if elevated headspace measurements are observed. 


Samples will also be collected from the sediment material that has deposited in the 
culverts. The samples will be collected from each of the ends of the culvert and 
sampled for the parameters that are listed in Section 2.2. Estimates of the volume of 
sediment contained within the culvert and the appropriate disposal facility will be 
determined from these samples. 
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Section 2 
Field Investigations 


2.2.3 Data Management 


The analytical results from the sediment characterization program will be entered 
electronically into the geographical information system (GIS) data base. Spread 
sheets of these data will be prepared in which the data are summarized and 
compared, as appropriate, with sediment and/or landfill disposal criteria. This 
information will also be presented graphically to illustrate the results and identify 
trends if present. 
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SUPPLEMENTAL DATA REFERENCES USED IN SUPPLEMENTA, 


DATA TABLES 
Concentrations of trace metals, organic compounds, total 

organic carbon, grain-size distributions, percentage of American Public Health Association, American Water Works 
moisture, and toxicity characteristic leaching procedure were Association, and Water Poilution Control Association, 1995, 
analyzed in streambed sediment samples collected at 15 sites Poneiaarne for the examination of water and wastewap 
in the Muddy River, Massachusetts, in October 1997. These hate os aera So Mania aa : 

Te Ameri , Nai uildiyy 
data can be used in conjunction with those presented on the Stones; Soil and Rock: Annual Book of ASTM Standards, pg 
accompanying map report to assist in the design of a remedial 19, Philadelphia, 634 p. 
program for Muddy River sediments such a program might U.S. Environmental Protection Agency, 1983, Methods for chemigj 
consider including the advisability of sediment removal, and analysis of water and wastes: U.S. Environmental Protection 


Agency, Cincinnati, Ohio, EPA-600/4-79-020, March 1979, 
Revised March 1983. 

1992, Test methods for evaluating solid waste, 
physical/chemical methods SW-846, 3rd ed., vol. IC, Chap. { 
sec. 8.4, rev. 0, final update, 7/92. 

1996, Test methods for evaluating solid waste, 
physical/chemical methods: SW-846, 3rd ed., Rev. 1 and 2, fy 
update I, 7/92 and final update III, 12/96. 


optimal disposal and re-use options for the dredged sediments. 


Table 1. Geographic distribution of trace metals and organic compounds in sediment cores, Muddy River, Massachusetts, 
October 1997 


[All concentrations are in parts per million. Trace metals: Analyses were performed in accordance with sample preparation method 3050B and ICP metty 
6010B (U.S. Environmental Protection Agency, 1996, rev. | and 2). Mercury: Analyses were performed in accordance with method 245.5 (U.S. 
Environmental Protection Agency, 1983). Organochlorine pesticides and polychlorinate biphenyis: Sample preparation was done by the EPS Multi- 
Medial Consensus Organics Protocol-Revised 8/87. A macro-Florisil column was used for the sample cleanup. The analysis was carried out using high 
resolution capillary column chromatography. The 30-m dual capillary system consists of J&W DB-1701 and J&W DB-S, both with a 0.25 mm ID and ay 
micrometer fil thickness (Peter Philbrook, Office of Measurement and Evaluation Division of the U.S. Environmental Protection Agency, Region I, writy 
commun., 1997) . Polyaromatic and total petroleum hydrocarbons: Sample analysis was performed according to EPA Region I Procedure for 
Polyaromatic Hydrocarbons in Sediment Samples PAHSELL1.SOP. The extracts were analyzed on the gas chromatograph/mass spectrometer using the 
selected ion monitoring Dick Siscanaw, Office of Measurement and Evaluation Division of the U.S. Environmental Protection Agency, Region I, writte, 
commun., 1997) . D, duplicate split sample; No., number; ¢, estimated; <, less than method detection limit] 
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TRACE METALS 
Pen a Asoc lc A A a ie Rl aad a Sar ats lis ln tind abt dt 
Station No. Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zine 
eR NE I a a se te ale dt ine sacle i Ln he Rs tt i te eit 

1 <40 3 122 203 919 1.4 29.3 574 

2 <60 <2.7 41.3 240 657 12 OAs fies 527 

3 <30 *) 91.9 281 1,100 fi 39.6 SS 

4 <30 <2.8 23.1 116 210 e6 18.4 225 

5 <20 <2.7 49.5 148 $32 1.4 24.8 276 

5-D cee <3.0 56.7 169 590 3 27.8 310 

6 <30 6 112 448 925 2.3 43.2 879 

7 <60 <2.6 37.9 225 360 1 31.6 481 

8 <30 <2.8 26.6 85.7 156 1.4 55 220 

9 <45 8.3 344 710 1,320 6.3 70.6 1,070 

10 <60 14.8 182 574 979 cP 59.9 982 

11 <25 6.9 66.3 389 1,270 2.8 eM pI 718 

12 <30 8.2 101 416 1,370 2.6 45.5 880 

13 <35 8.9 78.6 478 1,410 3 44.6 882 

14 <30 7.9 87.6 387 1,360 < fe 40.1 794 

15 <50 oi 78.2 605 1,260 Ee 44.8 965 


Table 1. Geographic distribution of trace metals and organic compounds in sediment cores, Muddy River, Massachusetts, 
October 1997—Continued 


ORGANOCHLORINE PESTICIDES 
See 
Station 4, Alpha» Bete Delt © Delta» © Gamma Alpha = Gamma- 2 ganna? Sie “a 
No. mn ‘bhe = bhe ~— bho. ~SOsibah~—sibath_ chlordane chlordane vTechi pop» 4 "Op 
1 <0.02 <0.02 <002 002 <002 <0.02 0.038 0.03 <2.0 oie 0.2; 
2 022. <007 <007 <007 <007 <.007 023 <.007 7 37 1 
3 <.01 <.01 <.01 <.01 <.01 <.01 A .091 <.] # 6 
4 <.01 <.01 <.01 <.01 <.01 <.01 .035 019 <1 56 ly 
5 <.01 <.01 <.01 <.01 <.01 <.01 041 .035 <1 1.12 094 
6 <.01 <.01 <.01 <.01 <.01 <.01 fle .096 <1 J 1g 
7 <008 <008 <008 <008 <008 <008 008 <.008 <8 026 Oy 
8 <.003 <.003 <003 <.003 <.003 <.003 .0069 <.003 <3 .046 01 
9 <.02 <.02 <.02 <.02 <.02 <.02 .088 .096 <.2 1.3 3g 
10 <.01 <.01 <.01 <.01 <.01 <.01 041 .04 <1 .62 3] 
ll <.01 <.01 <.01 <.01 <.01 <01 081 .049 <.] 63 1 
12 <.02 <.02 <.02 <.02 <.02 <.02 | .062 <.2 .66 19 
13 <.02 <.02 <.02 <.02 <.02 <.02 .072 .05 <2 pa) lg 
14 .073 <.02 <.02 <.02 <.02 <.02 .089 .058 <.2 .63 1 
14-D 075 <.02 <.02 <.02 <.02 <.02 .072 051 <.2 20 lq 
15 048 <.02 <.02 <.02 <.02 <.02 053 034 <2 oh 15 
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Station "4,4'- 
No. DDT” 
] 0.11 
2 .038 
3 OS 
4 .033 
5 .013 
6 .028 
v | 021 
8 O13 
9 055 

10 .04 
11 34 
he .028 
13 O11 
14 <.02 
14-D <.02 
15 <.02 


Dieldrin 


<0.2 

<.007 
.07 
013 
OS 
.039 

<.008 

<.003 
.036 
O15 
.OS 


Endo- 
sulfan | 


<0.2 
<.007 
<.01 
<.01:- 
<.01 


Endo- 
sulfan Il 


<0.2 
<.007 
<01 
<.01 
<.01 
<.01 
<.008 
<.003 
<.02 
<.01 
.099 
<.02 
<.02 
<.02 
<.02 
<.02 


Endo- 
sulfan 
sulfate 


<0.2 
<.007 
<.01 
<.01 
<.01 
<.01 
<.008 
<.003 
<.02 
<.01 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Endrin 


<0.2 
<.007 
<.01 
<.01 
<.01 
<.01 
<.008 
<.003 
<.02 
.026 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Endrin 
alde- 
hyde 


<0.2 
<.007 
<01 
<.01 
<.01 
<.01 
<.008 
<.003 
<.02 
<.01 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Endrin 
ketone 


Hepta- 
chior 


<0.2 
<.007 
<.01 
<.01 
<.01 
<.01 
<.008 
<.003 
<.02 
<.01 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Hepta- 
chlor 
epoxide 


<0.2 
<.007 
<01 
<01 
<.01 
<.01 
<.008 
<.003 
<.02 
<.01 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Methox- 
ychior 


<0.2 
<.007 
<.01 
<.01 
<01 
<.01 
<.008 
<.003 
<.02 
<0] 
<.01 
<.02 
<.02 
<.02 
<.02 
<.02 


Tox, 
Phen, 


<4 
<) 
<l 
<l 
<l 
<] 
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Table 1. Geographic distribution of trace metals and organic compounds in sediment cores, Muddy River, Massachusetts, 


October 1997—Continued 
eae de celeron nearer odode aS EC ESET ESSE ST A eee 


Station Arocior 
— 1016 1221 1232 1242 1248 1254 "1260 1262 1268 
a eee 
l <0.04 <0.04 <0.04 0.078 <0.04 <0.04 0.17 <0.04 <0.04 
2] <.04 <.04 <.04 <.04 <.04 <.04 ll <.04 <.04 
3 <.04 <.04 <.04 writ) <.04 <.04 <.04 <.04 <.04 
4 <.03 <.03 <.03 .081 <.03 <.03 .092 <.03 <.03 
5 <.03 <.03 <.03 <.03 <.03 14 14 <.03 <3 
6 <.06 <.06 <.06 <.06 <.06 43 23 <.06 <.06 
7 <.04 <.04 <.04 <.04 <.04 <.04 <.04 <.04 <.04 
8 <.04 <.04 <.04 <.04 <.04 04 <.04 <.04 <4 
9 <.06 <.06 <.06 33 <.06 13 93 <.06 <6 
10 <.06 <.06 <.06 16 <.06 TT 45 <.06 <.06 
ll <.04 <.04 <.04 56 <.04 bad, 71 <.04 <.04 
12 <.04 <.04 <.04 byl <.04 pated 62 <.04 <.4 
13 <.05 <.05 <.05 .67 <.05 Lei 73 <.05 <.05 
14 <.04 <.04 <.04 6 <.04 1.9 58 <.04 <4 
14-D <.04 <.04 <.04 .67 <.04 lee 6 <.04 <.4 
a <.05 <.05 <.05 43 <.05 1.6 59 <.05 <.05 


POLYAROMATIC HYDROCARBONS 


Benzo (b) Benzo (k) 


Benzo (a) Benzo (a) Benzo (ghi) Bipheny 


Station Acenaph- Acenaph- 
No. ae eaten Anthracene , ithracene cin ole pyrene perylene 
SR Co) eee a ee ek ee LS EE 
1 Ri 0.43 3.8 13 19 7 13 8.7 
#3 1.9 53 aes 19 26 8 17 11 
3 bz 23 3.3 8.5 ll 4 7.8 oe 
4 Sez: 43 9.2 24 30 8.6 23 13 
5 54 fc en Og | 4.5 6.2 2.4 43 3 
6 ay ab 1.6 6.1 9.5 3.6 6.3 4.9 
rf .76 48 3.3 12 18 6.1 11 7.9 
8 46 39 | BP 7.9 18 6.2 0 | 8.5 
9 2 81 8 18 26 9.4 18 13 
10 38 #: .66 3.8 7.8 Pik 4.6 3.8 
ll 1.9 36 i ibs] i 15 ey | 1] 6.9 
12 yl & pth 8.9 13 521 8.8 6.2 
13 1.4 my 2.8 9.3 13 ao 8.8 6.1 j 
14 .96 ao a tet 1} 4.6 8.1 5.6 ; 
14-D 1.5 A4 atk 10 16 6.2 1] ths é 
15 4 fon 7 | 8.5 13 43 8.7 5.8 : 


Table 1. Geographic distribution of trace metals and organic compounds in sediment cores, Muddy River, Massachusetts, 


October 1997—Continued 


POLYAROMATIC HYDROCARBONS—Continued 


Dibenzo Indeon 2-Meth 
Ne Chrysene = (a.h) pera” Fiuorene —(1,2,3-cd) see Soa Fhenen- pyrene 
anthracene pyrene" lene 

l 17 Phe <i ya | 11 0.53 0.56 20 31 
2 24 fe 55 2.8 75 4l 34 24 44 
3 10 1.5 22 1.6 6.3 Sy 29 14 18 
4 oe 3.8 64 4.9 16 ar 1.6 53 55 

2] 5.9 8 12 63 3.8 la 13 5.6 9.8 
6 8.4 hee 16 .99 5.7 18 43 8.2 14 
7 16 yits | 32 13 10 39 .28 11 26 
8 12 o BP! 19 fiz 10 oe lez 49 14 
9 22 3 49 4 15 s) 3 sy 39 

10 6.1 86 10 46 4.2 2d, A230 4.3 8.5 
11 14 1.9 26 sae} 8.5 49 12 20 23 
12 12 1.5 23 Ss 3 oe 34 14 20 
13 12 | es 24 2 a3 59 Joby) 16 21 
14 10 ee 20 13 6.7 29 43 11 18 
14-D 14 2 25 1.9 9 49 Sh 17 23 
15 1] tS) 2) LS v1 47 Sy 13 19 


Table 2. Geographic distribution of total petroleum 
hydrocarbon in sediment cores, Muddy River, 
Massachusetts, October 1997 


{Total petroleum hydrocarbons: Concentrations are in parts per million. 
Standard analyses were performed in accordance with Methods for 
Chemical Analysis of Water and Wastes (U.S. Environmental Protection 
Agency, 1983), EPA-600/4/79-020, Test; Methods for Evaluating Solid 
Waste, SW-846 (U.S. Environmental Protection Agency, 1996), or standard 
methods for the examination of water and wastewater (American Public 
Health Association, 1995. D, duplicate split sample; No., number] 


Total Total 
— petroleum ce petroleum 
hydrocarbon hydrocarbon 
] 27,000 9 28,000 
2 21,000 10 19,000 
3 25,000 1] 22,000 
4 9,800 iZ 32,000 
5 11,000 13 34,000 
6 30,000 14 34,000 
Fj 16,000 14-D 30,000 
8 4,700 15 22,000 


Table 3. Geographic distribution of total organic carbon in 
sediment cores, Muddy River, Massachusetts, October 199 


[All concentrations are in parts per million. Total organic carbon: 
Analyses were performed in accordance with New Engiand Regional 
Laboratory Standard Operating Procedure (SOP) 14.1 using a Dohrmana 
DC-190 TOC Analyzer (William J. Andrade, Office of Measurement and 
Evaluation Division of the U.S. Environmental Protection Agency. Regia 
I, written commun., 1997). D, duplicate split sample; No., number] 


Station Total organic Station Total organic 
No. carbon No. carbon 
] 93,143 9 130,185 
2 86,477 10 101,172 
a 86,523 11 97,130 
4 70,333 12 97,282 
5 49,255 13 127,389 
6 105,433 14 128,548 
if 70,381 14-D 118,244 
8 39,100 15 114,825 


Table 4. Geographic distribution of grain size in sediment 
cores, Muddy River, Massachusetts, October 1997 


[Grain-analysis was performed using ASTM Method D422-63 (American 
Society for Testing and Materials, 1980). Gravel: sieve number 4, greater 
than 4.75 millimeters. Coarse sand: Sieve number 10, less than 4.75 
millimeters, greater than 2 millimeters, Medium sand: sieve number 40, 
less than 2.0 millimeters, greater than 0.425 millimeter. Fine sand: sieve 
number 200, less than 0.425 millimeter, greater than 0.075 millimeter. Silt 
and clay: less than 0.075 millimeter. D, duplicate split sample; No., 
number] 


Grain size (as percentage retained) 

Station Coarse Medium Fine sit 
No. sand sand sand yh 
clay 
l 0 0.4 12 28.1 57.4 
2 1.3 8.67 29.3 23.4 37.4 
3 2 4 10 37.7 17 
4 1.9 6.6 34.7 a35 23-3 
5 rg | a 24.5 39.7 26.7 
6 a 1.2 26.8 23.7 48.2 
7 4 5.4 31.6 24 61.4 
8 6.4 11.5 44.6 28K) 14.6 
9 0 4.1 31.1 phe! 42.6 
10 a 2.9 28.2 25.1 43.7 
1] 8 e) 10.1 60.3 29.4 
12 3 1.5 15.9 46 36.3 

13 0 2.3 li? 26.5 60 
14 0 ae 16.6 30.3 50.9 

14-D 0 Pe} 16.3 312 Dy, 
15 0 2 18.3 23.8 42.9 


Table 5. Geographic distribution of percentage of moisture 
in sediment cores, Muddy River, Massachusetts, October 
1997 


(D, duplicate split sample; No., number] 


Station Percentage of Station Percentage of 
No. moisture No. moisture 
l 58 9 as 
2 56 10 71 
3 56 ll 54 
4 43 12 61 
5 45 13 64 
6 70 14 $8 
7 58 14-D 59 
8 50 15 40 


Table 6. Geographic distribution of Toxicity Characteristic Leaching Procedure constituents in sediment cores, Muddy River, 


Massachusetts, October 1997 


[Trace metals: Concentrations are in parts per million. TCLP was performed in accordance with method 1311 (U.S. Environmental Protection Agency, 
1992). Sample preparation method 3010A and ICP method 6010B (U.S. Environmental Protection Agency 1996). Mercury: Only samples with a total 
mercury concentration of about 4 ppm or greater were analyzed. TCLP was perfomred in accordance with method 7470A (U.S. Environmental Protection 
Agency, 1996). D, duplicate split sample; No., number, <, less than method detection limit; --, not sampled] 


aT Silver Arsenic Barium Cadmium Chromium Mercury Lead Selenium 
et re Xa gS ee Ee Eee ee 
1 <0.06 <0.25 0.43 <0.06 <0.03 -_ 1.1 <0.20 
wd <.06 <.25 56 <.06 <.03 _ 1.4 <.20 
3 <.06 <.25 54 <.06 <.03 _ 22 <.20 
4 <.06 <.25 4 <.06 <.03 <0.50 76 <.20 
5 <06 <.25 44 <.06 <.03 _ ey <.20 
5-D <.06 <.25 47 <.06 <.03 - 1.8 <.20 
6 <.06 <.25 ae <.06 <.03 - .79 <.20 
7 <.06 <.25 5 <.06 <.03 - .28 <.20 
8 <.06 <.25 .29 <.06 <.03 - ae <.20 
9 <.06 <.25 53 .06 <.03 <.50 1.8 <.20 
10 <.06 <.25 45 14 <.03 <.50 87 <20 
ll <.06 <.25 46 <.06 <.03 - 1.2 <.20 
12 <.06 <.25 ‘S <.06 <.03 - 1.4 <.20 
13 <.06 <b a wy <.06 <.03 ~ 13 <.20 
14 <.06 <.25 61 <.08 “<.03 _ 2.9 <.20 
15 <.06 <.25 64 <10 <.03 ~ 2.8 <.20 


I Southern portion of Leverett Pond PAHs, TPH Pie 
Z Central portion of Leverett Pond As, PAHs, TPH ed 
Muddy River; approx. 480' northeast : 
; of the Tannery Brook Drain peo = 
Muddy River; approx. 220' northeast ; 
ft of the Longwood Avenue Drain are ge zs 
Muddy River; approx. 100' north- 
5 northeast of the Longwood Avenue ITP Pe 
Bridge 
6 Muddy River; approx. 220' northeast TPH 3 
of the Muddy River Footbridge 
+ Adjacent and prior to the Brookline As, PAHs, TPH 0.5" 
Gatehouse 
Upper Fens; between Brookline 
8 Avenue Gatehouse and the Emmanuel PAHs Poh 
College Drain (Overflow) 
Back Bay Fens; approx. 220' . 
: southeast of the Fen Bridge fer cee godt TEL eS 
Back Bay Fens; southwestern side of 
10 lagoon area and approx. 80' east- As, TPH aay 
northeast of western footbridge 
Back Bay Fens; approx. 90' north of 
1] Stony Brook Overflow (Boston PCBs, PAHs, TPH 6.5' 
Gatehouse No. 1) 
12 Back Bay Fens; approx. 40' south of PCBs, PAHs, TPH 6.5" 
the Agassiz Bridge 
Back Bay Fens; approx. 340' east- ; 
4 northeast of the Agassiz Bridge PIAS Nae a 
Back Bay Fens; approx. 600' south of : 
ee the Boylston Street Bridge eA Saetec ht 2 
Back Bay Fens; approx. 160' south of ; 
ne the Boylston Street Bridge pcos PALS, Jeu “ 
Notes: 
As - arsenic 


PCBs - polychlorinated biphenyls 
PAHs - polyaromatic hydrocarbons 
TPH - total petroleum hydrocarbons 


jjc/c:muddyrvr/linedcri.wpd 
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Total Lead and TCLP Lead Sediment Sample Results 
Muddy River Restoration Project 


Total Lead TCLP Lead 
mg/kg mg/L 
Samples Collected by the ACOE (1996) 
96-2 (Top 24") 1000 aot 
96-5 (Top 24") 1500 2.7 
96-6 (Top 24") 2000 5.4 
96-6 (Bottom 24") 1600 4.1 
96-7 (Top 20") 1800 6 
Samples collected by the USGS (1997) 
Station No. 
1 919 Tel 
i 657 1.4 
3 1100 P19 s 
4 210 0.76 
5 532/590 1.7/1.8 
6 | 925 0.79 
7 360 0.28 
8 156 Wy 
9 1320 1.8 
10 979 0.87 
11 1270 | 
tZ 1370 1.4 
13 1410 i 
14 1360 2.9 


15 1260 2.8 
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Attachment II 


Landfill Disposal Criteria 
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Department of Environmentai Protection 
Policy # COMM-97-001 


TABLE 1 


CONTAMINANT LEVELS FOR SOIL REUSE AT LANDFILLS 


CONTAMINANT Reuse Levels (mg/kg)? 


Lined Landfills | Unlined Landfill 


Total Arsenic 
Total Cadmium 80 | 30 


§ Total Chromium 1,000 | 1,000 
Tota] Lead ; 2.000 1,000 


Total Mercury 10 10 
Tota] Petroleum Hydrocarbons (TPH) 5,000 | 2,500 


Total PCBs> <4 | sig] 


3 
3 


Total SVOCs* 
Total VOCs? ‘10 4 
Conductiviry® (umhos/cm) 8,000 umhos/cm | 4,000 umhos/cm 


Listed or Characteristic Hazardous Waste (TCLP)! NONE NONE 


TABLE 1 NOTES: 


a The reuse levels are expressed as total levels in mg/kg and apply to reuse of soil as daily cover, intermediate cover, 
and pre-capping contour material at lined landfills and unlined landfills as described in this Policy. 

Total concentrations of polychlorinated biphenyis EPA Method 8080. 

Total concentrations of compounds listed in EPA Method 8270. 

Total concentration of compounds listed in EPA Method 8260. 

For soil which may be expected to contain elevated NaCl. ; 

TCLP testing shall be performed for metais or organic compounds when the total concentrations in thesoil are 
above the theoretical levels at which the TCLP criteria may be exceeded. For guidance parties shall consult United 
States Environmental Protection Agency, Memorandum #36, “Notes on RCRA Methods and QA Activities", pp. 
19-21, Gail Hanson, January 12, 1993. 


“Pana 


[Please note that the methods specified in footnotes d, e, and f indicate the universe of chemicals to be added up in calculating 
the total concentrations for these classes of contaminants. Section 5.0 of this Policy provides guidance for determining which 
specific chemicals must be considered chemicals of. concern (e.g., contaminants) within the soil. This Policy does not specify 
the analytical test methods to be used to quantify the specific contaminants. Readers can consult 310 CMR 40.0017 
Environmental Sampie Collection and Analvsis, 310 CMR 30.110 Criteria. Procedures for Determining Which Wastes are 
io be Reguiated as Hazardous Waste or Non-Hazardous Waste and 310 CMR 30.151 Representative Sampling Methods for 
additional information which may be applicable to the selection of appropriate sampling and analytical methods.] 


August 1997 Page (7) of 15 a 


EB*d WLOL 


@ Oil Contaminated Soils Evaluatio n Form 


TCLP Parameter Reg. Limit 


METALS 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 


VOLATILES 
Benzene | 
Carbon Tetrachloride! 0 


Chliorobenzene 1 — 
Chloroform 
{,2-Dichloroethane cen 


1,1-Dichloroethene iL 0.7 | 
Methyl Ethyl Ketone 4 5 


Tetrachloroethene ; 
Trichloroethene Il Ee 
Vinyl Chloride 
SEMI-VOLATILES 
*m-Cresol is 200 } 
o-Cresol pene zO0rn k 
p-Cresal Ihe ZOO 5 


1 4- peel eet alls : i aes | 


Hexachlorobutadiene!! 0.5 | 
Hexachloroethane =| 3 
Nitrobenzene i 2 | 
Pentachlorophenol {| 100 j 
Pyridine ese Saree 
2,4,5-Trichlorophenol||__400__| a ; 400 | 
2,4,8-Trichlorophenoll 2 I 
PESTICIDES 
Chlordane 
Endrin 
Heptachlor 
Heptachlor Epoxide 
Lindane 
Methoxychlor 
Toxaphene 
HERBICIDES 
2,4-D lasen:4O 
2,4,5-TP 1 


Reg. Limit Detection 


TOTAL VOLATILES 
Tetrachloroethene 
Trichloroethene 
Chlorobenzene 
Trichlorafluoromethane 
1,1,2-Trichloroethane None 
1 ,1,2-Trichloro-1 ,2,2-Triflueromethane Detected 
Carbon Tetrachloride 


Methylene Chloride 
1,1,1-Trichloroethane 
Ortho-Dichlorobenzene 

ORGANIC HALOGENS 
TOX 
PCB's a 
pH [2 <pH<i25 | H<12. [ t - 
Flashpoint >140 Degrees F || 

REACTIVITY 

Sulfide 00 ppm | ppm ] 
Cyanide [250 ppm | 
Sample Hold Times: 
QAIAC: 
Test Methods: 
Laboratory: 


* All Testing Must be Performed Using SW-846 Test Methods 


il 


AGGREGATE INDUSTRIES ENVIRONMENTAL SERVICES 
1101 Turnpike Street, Stoughton, MA 02072 
Phone (781) 341-5500 Fax (781) 341-2440 


CYCLING FACILITY 
1101 Turnpike Street, Stoughton, MA’ 02072 


TEST 
REQUIRED 


TPH 


VOLATILE 
ORGANICS 
EPA 8260 

(or equivalent) 


Cadmium 
Chromium 


Mercury 
Lead 


Class A Recycling Permit #8-96-003 


EPA ID MAD981213531 


SOIL RECYCLING TESTING REQUIREMENTS 


TEST 


FREQUENCY 


100 cubic yards 
100 cubic yards 
(gas cont. soil) 
500 cubic yards 
(oil cont. soil) 
500 cubic yards 
500 cubic yards 


500 cubic yards 


500 cubic yards 


500 cubic yards 


GAS 
CONTAMINATED 


500 ppm total VOC's 
5 ppm total chlor. solvents 


140 F min. 
Between 2 and 12.5 


Non-reactive 


Less than 1 ppm 


TOTAL 
(ppm) 


30 

30 
500 
10 
1,000 


GC/FID is required if source of contamination is not known. 


OIL 
CONTAMINATED 


50,000 ppm 


(a eee 


500 ppm total VOC’s 
5 ppm total chlor. solvents 


140 F min. 
Between 2 and 12.5 


Non-reactive 


Less then 1 ppm 


TOTAL 
(ppm) 


30 

30 
500 
10 
1,000 


* If Total Metal levels indicate that mathematically, TCLP levels can be exceeded, a TCLP analysis is required. 


Total Organic Carbon (TOC) test is required if there is reason to believe TOC is greater than 10%. 


No soil shall be accepted for recycling if any hazardous contaminant is present or if any free liquids are present. 


BTES/1100.STO 


4/1/00 


TOTAL P.@2 


LOGANOD 
A WASTE MANAGEMENT (Oh, 


QUOTATION PO. Box 144 
Portland, €77 06480 
(8G0) $42-0iA7 
(440) 542-4866 Pax 


April 28, 2000 


Kevin Dillaway 
CDM 

1 Cambridge Place 
50 Hampshire St. 
Boston, MA 02139 


Scope of Work: 
Logano Waste Management to provide 45 cubic yard dump trailer(s) for the live 


loading of approximately 170,000 Cubic Yards of soil from your site in Boston, 
Massachusetts. Transport waste to a fully permitted Unlined Landfill for use as daily 


cover. 


Cost: 
Transportation & Disposal: 
Site / Facility Demurrage: 


$ 28.00 / Ton 
$ 85.00 / Hour 
2 Hours Site, 2 Hours Facility @ N/C 


**30 Ton Minimum Per Load ** 
Pricing subject to Temporary Fuel Surcharge 
Pricing Not Predicated on Prevailing Wage Rate 
Pricing subject to Local, State and Federal taxes and/or fees where applicable. 


Payment Terms: Net 30 Days 

Net Weight: 60,000 Lbs. 

Analytical: Mass Table 1 

Pre-Shipment Requirements: L.S.P. Letter | 
Approval Time Frame: 1 Week | 
Pricing Expires: June 30, 2000 


General Conditions apply to the above quotation. 
ah 


Please sign below to designate approval, and fax to (860) 342-4819. 


Signature 


Spevializiny, ny Pransporrarion & Dispel ol | lacanton, Nonhazardous & Asbestos Waste 


GANO 
A WASTC MANAGEMENT CON pwy 


QUOTATION PO. Box 144 
Portland, CT 06480 
(H6O) 342-0667 


. 460) 342-4866 Fas 
April 20, 2000 (460) 342-4866 


Attn: Kevin 

C.D.M. 

1 Cambridge Place 
500 Hampshire St. 
Cambridge, MA 02139 


Scope of Work: 
Logano Waste Management to provide 45 cubic yard dump trailer(s) 


for the live loading of approximately 170,000 Cubic Yards of Non Hazardous Soil from 
your site in Boston, Massachusetts. Transport waste to a fully permitted Subtitle “D" 
Landfill for use as “daily cover." 


Cost: 

Transportation & Disposal: 
$ 59.50 / Ton — Barre Landfill 

Site / Facility Demurrage: $ 85.00 / Hour 

ie racy Demwwroge: | urs Ste, 2 Hows Pact @ NO 


** 30 Ton Minimum Per Load ** 
Pricing subject to Temporary Fuel Surcharge 
Pricing Not Predicated on Prevailing Wage Rate 
Pricing subject to Local, State and Federal taxes and/or fees where applicable. 


Payment Terms: Net 30 days 

Net Weight: 48,000 Lbs. 
Analytical: Mass Table 1 
Pre-Shipment Requirements: LSP Letter, BOL 
Approval Time Frame: 1 Week 

Pricing Expires: May 31, 2000 


General Conditions apply to the above quotation. 


Heth) Gidea 
Beth Roccapriore 
Project Development 


Please sign below to designate approval, and fax to (860) 342-4819. 


Signature 3 Date 


Specializing in Transporrarion & Disposal of ] Jwcardiwin, Nonhizardinn S& Ashestan Wiste 


VAAL TR 
A WASTE EMENT Const 
QUOTATION 


P.O. Box 144 
Portinnd, CT 06480 
(860) 342-0667 
April 20, 2000 (860) 342-4866 Fax 
Attn: Kevin 
C.D.M. 


1 Cambridge Place 
500 Hampshire St. 
Cambridge, MA 02139 


Scope of Work: 
Logano Waste Management to provide 45 cubic yard dump trailer(s) 


for the live loading of approximately 170,000 Cubic Yards of Hazardous TSCA PCB 
Soil from your site in Boston, Massachusetts. Transport waste to a fully permitted 
Treatment, Storage & Disposal Facility (TSDF). 


Cost: 


Transportation & Disposal: $ 233.00 / Ton 
6— Mil Poly Liner: Included 


Site / Facility Demurrage: $ 85.00 / Hour 
2 Hours Site, 2 Hours Facility @ N/C 
Included 


NY & MA Haz Tax: 


** 22 Ton Mintmum Per Load *™* 
Pricing subject to Ternporary Fuel Surcharge 
Pricing Not Predicated on Prevailing Wage Rate 
Pricing subject to Local, State and Federal taxes and/or fees where applicable. 


Payment Terms: — Net 30 days 

Net Weight: 48,000 Lbs. 
Pre-Shipment Requirements: Signed Waste Profile 
Approval Time Frame: 1 Week 

Pricing Expires: May 31, 2000 


General Conditions apply to the above quotation. 


Beth eee 


Project Development 


Please sign below to designate approval, and fax to (860) 342-4819. 


Signature Date 
Specializing in Transportation & Disposal if Flazandous, Nonhazardus & Asbestns Waste 


VAAL aaa 
A WASTE MANAGEMENT COMPA 


Portland, CT 06480 
(860) 342-0667 
: 860) 342-4866 Fax 
April 20, 2000 ee) 


Attn: Kevin 

C.D.M. 

1 Cambridge Place 
500 Hampshire St. 
Cambridge, MA 02139 


Scope of Work: 
Logano Waste Management to provide 45 cubic yard dump trailer(s) 


for the live loading of approximately 170,000 Cubic Yards of Hazardous Lead Soil with 
Non TSCA PCB'S from your site in Boston, Massachusetts. Transport waste to a fully 
permitted Treatment, Storage & Disposal Facility (TSDF). 


Cost: 
6 — Mil Poly Liner: 
Site / Facility Demurrage: 


NY & MA Haz Tax: 


** 22 Ton Minimum Per Load ** 
Maternal Must Be <3" X <3” X <3 “ 
Pricing subject to Temporary Fuel Surcharge 
Pricing Not Predicated on Prevailing Wage Rate 
Pricing subject to Local, State and Federal taxes and/or fees where applicable. 


> 199.40 / Ton 


$ 85.00 / Hour 
2 Hours Site, 2 Hours Facility @ N/C 
Included 


Payment Terms: Net 30 days 

Net Weight: 48,000 Lbs. 

Pre-Shipment Requirements: Signed Waste Profile and Sample 
Approval Time Frame: 1 Week 

Pricing Expires: May 31, 2000 


General Conditions apply to the above quotation. 


vv 


fot Roccapriore 


Project Development 


Please sign below to designate approval, and fax to (860) 342-4819. 


Signature Date 
Specializing in Transportation & Dispasal of Hazardous, Nonhazardous & Asbestos Wasre 


Project Start Date: 
Need Price By: 


SAMMHKNS AE EERARER SOAR ST SRO YORKER AT HN A REDE ON MAEAA ANNO RERATSE TONNER ODA RKA RENNES EE oon 
SECTION I 
Request for: Non-Bid 


Quote Requested By; MCV | Diba Company: (4 ) I95er Me Kee 


Telephone: bt): 45) 6330 Fax: O17 45)- 8340 


Generator Name 


Type of Business: BaseO Event G 


Address City State Zip 


SERASSSHAAAAARALKKS AS eevee deeseeazan Pha RA ARYA PARE EARMBSRAARARERTARALAAV A AREA RNR ATER AA 


SECTION II ) | cE. | 
Waste Description and Codes (if applicable): ‘ i Ma (G 


Process Generating Waste: dk dd yoo 
of - 
Quantity-— | 0,000 Tons S Cubic Yards & other: 


Price Requested For: DisposalonlyO TransonlyO T&D other: 


Transportation Required: None‘ Dumptrailers Roll-offs= other: 


Other Brokers Bidding: 


Competitor Information: 


FEAKAAARIKSRSSSSSARARAA LATE SSASVOCVGG HLSAAD IBA HS SH Haaep~Ph go HoeHHASURSKRARIREPARAPAVEAKEDbOKZA 


SECTION III 


Disposal Facility:_Waste Management Di al Services of Maine- Crossroads Landfill. Norrideewock 


+ 00 1, ou 
Disposal Price: $_ LO per (or) Maine State Tax: $ per ton 


Transportation Price: $ 1a lubed Sad Se eye Petia nt: ee a Transportation Mcthod: Dumps 3_—siRoll-offs = 


Additional cee eee Ket Ae tauired Vl a my Ta p 
Qn 


Tal Pops: - 


By: ; Date: d Dg | () 


prescrtattve 


All pricing is contingent upon approval to accept subject waste materials for disposal, Waste priced as 
approved, invoiced as received, This quotation is good for 30 days. When the generator is unknown to us, 
we reserve the right and have a legal obligation to void tis proposal should we be currently involved in 
disnnssions, negotiations, or under contract directly with the generator for the disposal of this waste 


ae Oe = t Dh od 


\h ) 
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FACT SHEET 

SITE: * 

Glenview Sand and Gravel 
Stedman Street 

Chelmsford, MA 01824 
OPERATOR: 

Patrick Hannon 

Amalgamated Transportation Inc. 
100 Strurtevant Street 
Somerville, MA 02145 

(617) 782-7777 

(617) 666-4053 FAX 
ADMINISTRATIVE CONSENT ORDER: 
ACO-NE-97-4002 

Effective date: Angust 14, 1997 
ENGINEER OF RECORD: 
Camp Dresser & Mckee Inc. 


10 Cambridge Center 
Cambridge, MA 02142 


Daniel Duffy, Project Engmeer 


FACT SHEET , ; File Number: 122809 
Glenview Property Closure page 2 


Proposal: 


An unpermitted solid waste landfill has been identified to exist on the Glenview 
Sand and Gravel Property ("Glenview"), adjacent to the City of Lowell, Westford 
Street Landfill. The bulk of the MSW waste on the Glenview site was relocated to 
the Westford Street Landfill as part of the closure of that landfill. Some waste 
materials have been identified as remaining on the Glenview property. MASS Gravel, - 
Inc. (MGI) proposes to remediate the conditions on the Glenview property in two (2) 
phases. The first phase will effect intexim grading in the area from which waste 
was removed as part of the Westford Street Landfill Closure. The second phase will 
continue fill. the property.and construct permanent storm water control facilities. 


The first phase will bring approximately 75,000 cu.yds. of soil to the site. The 
project will fill an area of approximately 4 acres - from which MSW waste material 
was previously removed - to an elevation of approximately 150 ft. Mean Sea Level 
(msl) . ; 


In the second phase MGI proposes to continue filling on approximately 14 acres of 
the site to an elevation of 165 ft. msl. Phase 2 will require approximately 
675,000 cu.yds. of fill. 


This approval is ONLY for the purpose of interim grading for Phase 1, of the 
proposed project. 


Soils from projects other than the ca/T project and used for fill: at the Site shall 
not exceed the following standards: 


CONTAMINANT LEVELS FOR SOIL REUSE AT UNLINED LANDFILLS 


CONTAMINANT Reuse Levels (mg/kg) -: 

Total Arsenic . 

Total Cadmium 30 

Total Chromium 1000 F 
Total Lead 100900 

Total Mercury. 10 

Total PCB Less than 2 

Total SVOCS 100 

Total TPH 2500 

Total VOCs . 4° 

Conductivity . 4000 (umhos/cm) 

TCLP : Pasa 

Other Contaminants MCP method 1, S-1 Soil & GW-1 


Sampling and analysis of soils originating from projects other than the ca/T, to 
ensure they meet the above limits, shall be accomplished in accordance with the 
procedures contained in DEP's "Contaminated Soil Policy" (BWP #94-037) ox any 
successor policy. 


p:\emacdona\chimapp 


CDM Telephone Call Report 


CDM Camp Dresser & McKee Inc. 
One Cambridge Place 

50 Hampshire Street 

Cambridge, MA 02139 


Phone: 617-452-6000 
Fax: 617-452-8000 


Project: Muddy River Client: Boston Parks Department 
Job No. 1517-28449-EIR.ENVIMP.PREFILING Date: 10-04-01 


[~ Phone in [— Phone out [~ Current Project [~ Prospective Project/Marketing [~ Administrative [~ Other 


Made by/Received by: Made by Erika Lund (CDM) 


Talked with: William Reinhardt (Aggregate Industries, 781-341-5500) 
Subject: Muddy River Dredge Material Disposal 
Distribution: B. Conklin, D. Christian, C. Kaslick 


@ Discussion: 
| spoke with Bill regarding Aggregate’s requirements for accepting dredged material at their facility. He informed me that 
the material has to be dewatered before being sent to the facility. However, it is LSP opinion whether the in-situ 


analytical sample data is representative of the dewatered samples. Aggregate will not accept more than 500 tons/day of 
dredge material. 


®@ Action Required (what, who, when): 


Bill was going to send a fax which had pricing information and the frequency of sampling requirements. 


CDM Telephone Call Repor 


CDM Camp Dresser & McKee Inc. 
One Cambridge Place 

50 Hampshire Street 

Cambridge, MA 02139 


Phone: 617-452-6000 
Fax: 617-452-8000 


Project: Muddy River Client: Boston Parks Department 
Job No. 1517-28449-EIR.ENVIMP.PREFILING Date: 10/04/01 


[~ Phone in ,-~ Phone out [— Current Project [~ Prospective Project/Marketing [~ Administrative [~ Other 


Made by/Received by: Made by Erika Lund (CDM) 


Talked with: Beth Rocapriore (Waste Management, 860-342-5053 x117) 
Subject: Muddy River Dredge Material Disposal 
Distribution: B. Conklin, D. Christian, C. Kaslick 


@ Discussion: 


| spoke with Beth regarding Waste Management's requirements for accepting dredged material at their facility. She 
informed me that the material has to be dewatered before being sent to the facility. Also, Waste Management requires | 
the analytical sample results from dewatered samples. However, it is the LSP opinion of the frequency of sampling. 


@ Action Required (what, who, when): 


Beth is going to send me pricing information via fax. 


CDM Telephone Call Report 


CDM Camp Dresser & McKee Inc. 
One Cambridge Place 

50 Hampshire Street 

Cambridge, MA 02139 


Phone: 617-452-6000 
Fax: 617-452-8000 


Project: Muddy River Client: Boston Parks Department 
NObINO. 1517-28449-EIR.ENVIMP.PREFILING Date: 11/21/01 


[~— Phone in [— Phone out [~ Current Project [—~ Prospective Project/Marketing [~ Administrative [— Other 


Made by/Received by: § Made by Erika Lund (CDM) 


Talked with: Eugene Lunney (Special Waste Specialist, BFl 781-289-0500 x225) 
Subject: Muddy River Dredge Material Disposal 
Distribution: B. Conklin, D. Christian, C. Kaslick 


@ Discussion: 


| spoke with Eugene regarding BFl’s requirements for accepting dredged material at their facility. He informed me that 
the facility will only accept dewatered samples that have no free liquid. The samples must be analyzed as outlined in the 
Soil Policy Requirements for Reuse. The analytical sample results can be from in-situ material, if the chemical 
characterization is not changed by dewatering. An LSP opinion would be required that the in-situ data is representative 
of the dewatered samples. The sampling frequency of one sample every 500/cy is acceptable. However, the facility 
cannot accept more than 500 tons/day of material. 


The cost of this is $25/ton at the gate at Fall River facility. 


® Action Required (what, who, when): 


CDM Telephone Call Report 


CDM Camp Dresser & McKee Inc. | 
One Cambridge Place 
50 Hampshire Street 

Cambridge, MA 02139 | 
Phone: 617-452-6000 
Fax: 617-452-8000 


Project: Muddy River Client: Boston Parks Department 
Job No. 1517-28449-EIR.ENVIMP.PREFILING Date: 11/21/01 


[~ Phone in [~ Phone out [~ Current Project [~ Prospective Project/Marketing [—~ Administrative [— Other 


Made by/Received by: Made by Erika Lund (CDM) 


Talked with: Mike (Environmental Soil Management Inc, Loudon NH 603-783-0228) 
Subject: Muddy River Dredge Material Disposal 
Distribution: B. Conklin, D. Christian, C. Kaslick 


@ Discussion: 


| spoke with Mike regarding ESMI’s requirements for accepting dredged material at their facility. He informed me that 
the facility will only accept dewatered material (less than 15% moisture). The analysis required is TPH method 8100, 
VOC, SVOC, RCRA 8 total metals and PCBs. They prefer analytical sample data from the stockpiled material, however, 
if it is LSP opinion that the in-situ data is representative of the stockpile material, they will accept the in-situ sample) 
analytical data. The sampling frequency is every 200/ton. The facility can only accept 200/tons per day of material, 
possibly more depending on the soil matrix. 


® Action Required (what, who, when): 


For specific cost information, he needs to see some data that we collected. We can fax this to him at 603-783-0104. 


ARGEO PAUL CELLUCCI 
Governor 


JANE SWIFT 
Lieutenant Governor 


COMMONWEALTH OF MASSACHUSETTS 
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 


DEPARTMENT OF ENVIRONMENTAL PROTECTION 
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500 


BOB DURAND 
Secretary 


LAUREN A. LISS 
Commissioner 


May 26, 2000 


Bruce Conklin Re: Muddy River Restoration 
Camp, Dresser & McKee, Inc. Project, Sediment Quality Testing 
One Cambridge Place Plan 


50 Hampshire Street 
Cambridge, MA 02139 


Dear Mr. Conklin: 


The Department of Environmental Protection (DEP) acknowledges receipt of your May 
11, 2000 correspondence which forwarded to DEP for review and approval copies of the May 
2000 Sediment Quality Testing Plan for the Muddy River Restoration Project. On May 15] 
contacted you and indicated that I had reviewed the Plan and it appeared to be comprehensive 


and that I only 


had a few relatively minor comments but I needed to check with other DEP staff 


that had been requested to also review the document. It was agreed that I would attempt to 
provide you with formal comments the following week. This correspondence includes DEP’s 
consolidated comments on the Sediment Quality Testing Plan. 


Overall, the Plan is acceptable and DEP herewith authorizes CDM to proceed with the 
program subject to the following: 


(1) 


(2) 


Page 1-2 states that 5 sediment samples were recently collected from Wards and 
Willow Pond and that the results are anticipated to be available at the end of May. 
Please forward to DEP copies of the results as soon as they are available. 


Page 1-2 indicates that, along with other management options, In-State Unlined 
Landfills will be assessed for reuse/disposal of the Muddy River sediments. 
Please be advised that based upon DEP’s knowledge of the characteristics and 
contaminant concentrations of the Muddy River sediments and the lack of 
available/permittable unlined landfills, this sediment management option is very 


This information is available in alternate format by calling our ADA Coordinator at (617) 574-6872. 


DEP on the World Wide Web: http://www.state.ma.us/dep 
KK) Printed on Recycled Paper 


(3) 


(4) 


(5) 


(6) 


unlikely to be viable and DEP suggests that CDM not expend a significant 
amount of time and resources assessing this option. 


Page 2-2 and 2-3 list the parameters and testing methods that will be used. The 
list should be amended by indicating that TCLP testing would also be performed 
for any organic contaminant that exceeds the theoretical TCLP threshold. 


It is DEP’s understanding that by performing this sampling plan the proponent is 
expecting to be able to develop adequate information to allow for in-situ pre- 
dredging characterization and classification of the sediment. Please be aware, 
that by approving this Plan DEP is not guaranteeing that all of the sediment can 
be fully classified in this manner. In addition, depending on the reuse/disposal 
option DEP may require that a verification sampling program be performed (see 
Bruce Haskell of your office for a description of the verification program being 
utilized at the Rubchinuk Landfill). 


It is likely that much, if not all, of the dredged sediment will be required to be 
treated with lime, or another similar material, to control odors, particularly 
hydrogen sulfide, during excavation, transportation and reuse/disposal. Use of 
lime may also be beneficial by increasing the solids content of the sediment. This 
should be considered as the sediment sampling program is implemented. 


Please keep in mind that the unlined and lined landfill criteria delineated in Table 
1 of Interim Policy #COMM-97-001 (and referred to on page 1-2 of the report) 
are criteria that would allow contaminated soils/sediment to be reused at 
permitting/approved unlined and lined landfills without specific DEP review and 
approval. Higher levels of contamination could potentially be allowed based 
upon a specific DEP review and approval procedure as described in the referenced 
Policy. The Policy also requires that disposal at either lined or unlined Landfills 
receive a specific DEP approval. 


Feel free to contact me at (617) 292-5698 if you have any questions or comments 
regarding this correspondence. 


SGL/wp 
Conklin2 


Very truly yours, 


LEA G- 


- ~ Steven G. Lipman, P.E. 
Special Projects Coordinator 


CC: Carl Noyes, Cortell and Assoc. 
Rachel Freed, DEP/\WW 
Judy Perry, DEP/WW 
John Carrigan, DEP/BWP 


CDM Camp Dresser & McKee Inc. 


Emerg 
engineering 
construction 


operations 


One Cambridge Place 

50 Hampshire Street 

Cambridge, Massachusetts 02139 
Tel: 617 452-6000 Fax: 617 452-8000 


July 18, 2000 


Mr. Steven Lipman, P.E. 

Special Projects Coordinator 
Department of Environmental Protection 
One Winter Street 

Boston, MA 02108 


Subject: Muddy River Restoration Project 
Sediment Quality Testing Plan 


Dear Mr. Lipman: 


This letter has been prepared to provide the results of sediment samples collected in 
Ward's and Willow Pond, and based on these results to request that certain parameters 
are analyzed less frequently than proposed in the Sediment Quality Testing Plan 
prepared by Camp Dresser & McKee Inc. (CDM). On April 24, 2000, the U.S. Army Corps 
of Engineers (ACOE) collected sediment samples at three locations from Ward’s Pond 
and at two locations from Willows Pond. Samples were collected from two depth 
intervals at each location. The results of these analyses are summarized in the attached 
table. A figure that shows the sample locations is also provided. 


The samples collected were analyzed for metals, including the Toxicity Characteristic 
Leaching Procedure (TCLP) analysis for lead, polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated bipheriyls (PCBs), total petroleum hydrocarbons (TPH), and pesticides. 
The results of samples collected from Ward’s Pond are generally lower compared to the 
other areas within the Muddy River system. Based on the number of samples collected 
and the results of the analyses, CDM proposes to reduce the number of proposed samples 
from thirty-six to thirty samples and to analyze half of the samples for the full parameter 
suite as listed in Table 1. The other samples will be analyzed for extractable and volatile 
petroleum hydrocarbons, metals and TCLP if required. Since additional samples were 
also collected at Willow Pond, the sampling frequency and parameters for analysis has 
been reduced as listed in Table 1. The sampling frequency for each of the areas will 
remain the same as originally proposed. 


As provided in your comments on the Sediment Quality Testing Plan (letter to CDM 
dated May 26, 2000), CDM has included TCLP testing for any organic contaminant that 
exceeds the theoretical TCLP threshold. 


C:\Terrie\Kaslick\Muddy Rive\DEP.doc 


CDM Camp Dresser & McKee Inc. 


Mr. Steven Lipman 
July 18, 2000 
Page 2 


If you have any questions on this matter, please do not hesitate to contact me. 
Very truly yours, 
CAMP DRESSER & McKEE INC. 


Brice (0 Crh 


Bruce R. Conklin, P.E. 
Vice President 


Attachments 


cc: C. Kaslick 


C:\Ternie\Kaslick\Muddy River\DEP.doc 
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ARGEO PAUI. CELLUCCI 
Governor 


JANE SWIFT 
Lieutenant Governor 


COMMONWEALTH OF MASSACHUSETTS 
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 


DEPARTMENT OF ENVIRONMENTAL PROTECTION 
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500 


BOB DURAND 
Secretary 


LAUREN A. LISS 
Commissioner 


July 26, 2000 


Bruce Conklin Re: Muddy River Restoration 

Camp, Dresser & McKee, Inc. Project, Sediment Quality Testing 
One Cambridge Place . Plan (Revision) 

50 Hampshire Street 


Cambridge, MA 02139 


Dear Mr. Conklin: 


The Department of Environmental Protection (DEP) acknowledges receipt of your July 
18,2000 correspondence which forwarded to DEP the results of sediment sampling from Ward’s 
and Willow Ponds and a request to revise the original sediment and sampling plan as it relates to 
Ward’s and Willow Ponds. In addition, your correspondence states that, in accordance with 
DEP’s May 16, 2000 sediment sampling plan approval, the plan has been revised to include 
TCLP testing for any organic contaminant that exceeds the theoretical TCLP threshold. 


Based on DEP’s review of the Ward’s and Willow Pond sampling results and the 
proposed TCLP testing procedure, DEP herewith approves the revised sampling plan delineated 
in the attached Table 1. 


Feel free to contact me at (617) 292-5698 if you have any questions or comments 
regarding this correspondence. 


Very truly yours, 


. Steven G. Lipfnan, P.E. 


Special Projects Coordinator 


This information is available in alternate format by calling our ADA Coordinator at (617) 574-6872. 


DEP on the World Wide Web: http://www.state.ma.us/dep 
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ATTACHMENT F-3 


PREVIOUS ENVIRONMENTAL STUDIES SUMMARY ANALYTICAL RESULTS 
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Table C-4: Volatile and Semi-volatile Organic Compounds Detected in 
Muddy River Sediments During 1992 Corps Testing. 


2 


Parameter Sample Location”’ 


921. 


PAHS 
pyrene 65 a7) Zo i) 
fluoranthene 25 10 2 Ere. 
chrysene 24 Ne, ab The, 2} 4.9 
benzo(a) anthracene 24 1.3 (8 4.3 
phenanthrene PX. 9.6 13 Ph SP) 
indeno(1,2,3-cd) pyrene 18 6.4 ‘ale ah 70 
benzo(k) fluoranthene 18 526 528 Geol 
benzo (b) fluoranthene ld, Sea Sao bya) 
benzo(a)pyrene 16 5A5 Sith 4.9 
benzo(g,h,i)perylene ats} 5E.6 5e 6 (B50 
anthracene 65 27a3 24, 8) ha ¥ 
dibenz(a,h) anthracene Shits! 0 10 0.9 
dibenzofuran 30 0.9 ira OR5 
fluorene 2h ih 4 19 om} 
napthalene 2-6 Os 7/ LG 8) 3S 
acenaphthene 9 A es 1.4 ORs 
2-methylnapthalene eS 0.6 ah, Sa 0.4 
acenaphthylene 0.3 Orez 0.2 0.4 
Total PAHs 264 105 104 Gal 
Other Semi-Volatiles 
1,4-dichlorobenzene 0.10 Oly 2 Of 32 - 
1,2-dichlorobenzene - - O25 OAS 
2-methylphenol ORO - - = 
4-methylphenol 0.40 0.44 - = 
diethylphthalate 0.10 0.09 Omsi2 - 
di-n-butylphthalate ORs 0.29 20 cee2 
butylbenzylphthalate - Ono = - 
bis (2-ethylhexyl) phthalate il) a) Tie aa 2) 
Volatiles 
Acetone 0.26 0.47 0} 5 Shak R22 
Carbon disulfide 0501 ORO (0), (0Val 0.01 
Methylene chloride OF 05 0.04 0.06 (O) alah 
2-butanone 0.08 OL Ly, One OREO 
toluene - 0.01 - = 
O-Xylene - O20 T Oh (ofal = 


Notes: 


1. See Plate C-1 for sample locations. 
2. All values in mg/kg on a dry weight basis. 
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Table C-6: Results of Corps 1995 Sediment Tests Conducted in 
Conjunction with Biotoxicity Tests. 


Parameter Sample Location 


oe 95-4 


Total Organic Carbon ($%) PO 6.4 ig Te) 6.0 16.0 
TPH (mg/kg) 28000 6800 19000 5300 9700 


Metals (mg/kg) 


Mercury 0.80 <a Oie 30 GeI70 0.40 ab eil@) 
Lead 1600 290 650 320 850 
Arsenic 19 4.4 eS 8ea bee 
Cadmium 6.9 Lig 4.0 1 3.4 
Chromium 390 Sa 85 26 61 
Copper 390 120 280 98 260 
Nickel 47 15 Sed 19 29 
Zinc 870 330 710 300 490 
Total PAHs (mg/kg) 134 240 165 135 83 
Total PCBs (mg/kg) Or O20 OU 6 Os ee 1.6 


Selected Pesticides (ug/kg) 


Heptachlor 20 Sh Bees AE <1 o 10 La 

a,g-Chlordane 176 719 93 18 38 

4,4'-DDE and 4-4’-DDD 7OL0 169 286 70 433 

4-4’-DDT 78 42 50 29 100 

Endrin 53 as 43 <$3.3 SPANO 

beta-BHC 45 69 37 46 38 
Notes: 


1. All values presented on dry weight basis. 
2. See Figure C-1 for sample locations. 


Table C-7: Volatile and Semi-volatile Organic Compounds Detected in 
Sediment Tests Conducted in Conjunction with 1995 Corps 
Biotoxicity Testing. 


Parameter Sample Location 


wae =ah 95-2 cas) 95-4 95-3 


PAHs (mg/kg) 


pyrene 36 40 se 29 14 
fluoranthene US, 34 26 18 13 
chrysene WA 18 14 abate 6.3 
benzo(a) anthracene S458) IL) abil 10 5.4 
phenanthrene SV sci! 22 14 14 7.4 
benzo(k) fluoranthene 14 shal 20 14 10 
benzo (b) fluoranthene 13 Zo 18 als 92 
benzo (a) pyrene 10 21 14 10 7.4 
indeno(1,2,3-cd) pyrene Phe Fh 5S 4.0 2.4 2a 
benzo(g,h,i)perylene 37210 Gles ts) 3.5 Zia 2a 
anthracene PA og Giz Pants! 4.0 1% 
dibenz(a,h) anthracene 0.6 Ty gf OR, Om5 0.6 
dibenzofuran 0.4 1.6 0.6 tu2 0.3 
fluorene Le3 324 ho, 2:4 0% 
napthalene O23 eee, 0) 8" O#/ 0.3 
acenaphthene Qh 25 eee 2.0 0.8 
2-methylnapthalene 0.4 0.9 0.4 0.6 0.3 
acenaphthylene Ox:5 0.6 0.4 OE 0.3 
Total PAHs 134 240 165 13:5 83 
Other Semi-Volatiles (ug/kg) 
2-methylphenol pbadt OF2 
4-methylphenol Ons 
diethylphthalate 0.4 33 0.6 Oe 0.2 
di-n-butylphthalate o¢5 20 129 opel: 1.0 
butylbenzylphthalate Of 7 a eed 0.8 15 0.3 
bis (2-ethylhexyl) phthalate 40 30 48 er 13 
Volatiles (ug/kg) 
dichlorodifluoromethane 370 1500 1000 270 740 
dichloromethane 170 430 320 150 81 
1,2,4-trimethylbenzene 34 83 
toluene 41 120 
p-isopoplytoluene 93 


emt 
Notes: 


1. See Figure C-1 for sample locations. 
2. All values presented on a dry weight basis. 
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RUI Resource Laboratories, Inc. 


124 Heritage Avenue Unit 10 Voice: 603-436-2001 
Portsmouth. NH 03801 FAX: 603-430-2100 
Karen Leavitt PO Number: 96011MA. 
Gemini Geotechnical Associates, Inc. Lab No: 8919 
1 Cate Street Date Received: 10/07/98 
Portsmouth, NH 03801 Date Reported: 10/22/98 


Project: DWP 


Attached please find results for analyses performed on samples received on 10/07/98. 
Samples were received in acceptable condition and under chain of custody. 


Instruments used in analysis were calibrated with the appropriate frequency and to the 
specifications of the referenced methods. | 


Analytes in blanks were below levels effecting sample results. 


Matrix effects as monitored by matrix spike recovery or unusual physical properties were not 
apparent. 


Accuracy and precision as monitored by laboratory control sample analyses were within 
acceptance limits. 


RESOURCE LABORATORIES 


cad O\ 


TV AGS™S. 
Authorized Signature 


Date 1b [zz (98 


SAMPLE INFORMATION 


Laboratory ID: 8919-01 

Cleint ID: SED-OUT 
Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/08/98 

Date Analyzed: 10/13/98 
Matrix: Solid 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 
EPH ANALYTICAL RESULTS 


Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 
Aliphatic: 1-chlorooctadecane 
Aromatic: o-terphenyl 
EPH Fractionation Surrogates 
2-fluorobiphenyl 


2-bromonaphthalene 

Dilution Factor: 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) { 670 20 ug/g 
naphthalene U 2 ug/g 

Diesel PAH 2-methyinaphthalene 2 ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U z ug/g 
anthracene U 2 ug/g 
fluoranthene U 2 ug/g 

Other pyrene U 2 ug/g 

Target PAH _benzo(a)anthracene U 2 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U vd ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) 2200 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) 2600 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) 670 20 ug/g 

Aliphatic Surrogate % Recovery 100 

Aromatic Surrogate % Recovery 83 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 78 

Fractionation Surrogate % Recovery 50 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc. 


SAMPLE INFORMATION 


Laboratory !D: 8919-02 
Cleint ID: RIM-MID (R) 
Date Collected: 10/07/98 
Date Received: 10/07/98 
Date Extracted: 10/08/98 
Date Analyzed: 10/13/98 
Matrix: Solid 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 
EPH ANALYTICAL RESULTS 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 
Aliphatic: 1-chlorooctadecane 
Aromatic: o-terpheny| 
EPH Fractionation Surrogates 
2-fluorobipheny! 
2-bromonaphthalene 
Dilution Factor. 1 
RANGE/TARGET ANALYTE Result RL Units 
Unadjusted C11-C22 Aromatics (1) : 62 20 ug/g 
naphthalene U 2 ug/g 
Diesel PAH 2-methylnaphthalene U 2 ug/g 
Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene 4.9 2 ug/g 
anthracene U 2 ug/g 
fluoranthene Fy "4 ug/g 
Other pyrene 4.3 2 ug/g 
Target PAH benzo(a)anthracene U 2 ug/g 
Analytes chrysene 2.0 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 4 ug/g 
C9-C18 Aliphatic Hydrocarbons (1) U 20 ug/g 
C19-C36 AliphaticHydrocarbons (1) U 20 ug/g 
C11-C22 Aromatic Hydrocarbons (1,2) 45 20 ug/g 
Aliphatic Surrogate % Recovery 100 
Aromatic Surrogate % Recovery 58 
Sample Surrogate Acceptance Range 40-140% 
Fractionation Surrogate % Recovery 64 
Fractionation Surrogate % Recovery 33 
Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Int. 


SAMPLE INFORMATION 


Laboratory ID: 8919-03 

Cleint ID: RIM-MID (L) 
Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/08/98 

Date Analyzed: 10/13/98 
Matrix: Solid 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 


EPH ANALYTICAL RESULTS 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 

Aliphatic: 1-chlorooctadecane 

Aromatic: o-terphenyl 
EPH Fractionation Surrogates 


2-fluorobiphenyl 
2-bromonaphthalene 

Dilution Factor: 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) U 20 ug/g 
naphthalene U Za ug/g 

Diesel PAH 2-methyinaphthalene U z ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U 2 ug/g 
anthracene U 2 ug/g 
fluoranthene U Z ug/g 

Other pyrene U 2 ug/g 

Target PAH benzo(a)anthracene U 2 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U Ae ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U As ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g 
dibenzo(a,h)anthracene U a ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) 460 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) 390 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 

Aliphatic Surrogate % Recovery 108 

Aromatic Surrogate % Recovery 83 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 82 

Fractionation Surrogate % Recovery 42 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc. 


SAMPLE INFORMATION 


Laboratory ID: 8919-04 

Cleint ID: SED-MID 

Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/08/98 

Date Analyzed: 10/13/98 
Matrix: = Solid 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 
EPH ANALYTICAL RESULTS 


Method for Ranges: MADEP EPH 98-1 * 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 
Aliphatic: 1-chlorooctadecane 
Aromatic: o-terpheny! 
EPH Fractionation Surrogates 
2-fluorobipheny! 
2-bromonaphthalene 


Dilution Factor. 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) U 20 ug/g 
naphthalene U Zz ug/g 

Diesel PAH 2-methylnaphthalene U 2 ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U Z ug/g 
fluorene U z ug/g 
phenanthrene U 2 ug/g 
anthracene U 2 ug/g 
fluoranthene U 2 ug/g 

Other pyrene U 2 ug/g 

Target PAH __ benzo(a)anthracene U 2 ug/g 

Analytes chrysene U a ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U Z ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) 340 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) 450 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 

Aliphatic Surrogate % Recovery 50 

Aromatic Surrogate % Recovery 42 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 64 

Fractionation Surrogate % Recovery 83 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Int. 


SAMPLE INFORMATION 


Laboratory !ID: 8919-05 
Cleint ID: RIM-IN 
Date Collected: 10/07/98 
Date Received: 10/07/98 
Date Extracted: 10/08/98 

_ Date Analyzed: 10/13/98 
Matrix: Solid. 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 


EPH ANALYTICAL RESULTS 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 

Aliphatic: 1-chlorooctadecane 

Aromatic: o-terpheny| 
EPH Fractionation Surrogates 


2-fluorobipheny! 
2-bromonaphthalene 

Dilution Factor: 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) ‘ 20 20 ug/g 
naphthalene U 2 ug/g 

Diesel PAH 2-methylnaphthalene U 2 ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U Z ug/g 
anthracene U 2 ug/g 
fluoranthene 2.8 2 ug/g 

Other pyrene 2:1 Z ug/g 

Target PAH __ benzo(a)anthracene U #3 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U a ug/g 
benzo(a)pyrene U z ug/g 
indeno(1,2,3-cd)pyrene as Z ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) 400 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) 380 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) 15 20 ug/g 

Aliphatic Surrogate % Recovery 88 

Aromatic Surrogate % Recovery 58 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 73 

Fractionation Surrogate % Recovery 75 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc. 


SAMPLE INFORMATION 


Laboratory ID: 8919-06 

Cleint ID: SED-IN 

Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/08/98 

Date Analyzed: 10/13/98 
Matrix: Solid 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3550A 


EPH ANALYTICAL RESULTS 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 

Aliphatic: 1-chlorooctadecane 

Aromatic: o-terpheny! 
EPH Fractionation Surrogates 

2-fluorobiphenyl 

2-bromonaphthalene 


Dilution Factor: 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) U 20 ug/g 
naphthalene U Ye ug/g 

Diesel PAH 2-methyinaphthalene U 2 ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U 2 ug/g 
anthracene U ps ug/g 
fluoranthene U 2 ug/g 

Other pyrene U 2 ug/g 

Target PAH _benzo(a)anthracene U 2 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U 2 $ ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) 40 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) 20 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 

Aliphatic Surrogate % Recovery 112 

Aromatic Surrogate % Recovery 67 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 13 

Fractionation Surrogate % Recovery 83 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation Jimit 


RLI Resource Laboratories, Inc. 


SAMPLE INFORMATION 


Laboratory ID: 8919-07 

Cleint ID: SW-OUT 

Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/14/98 

Date Analyzed: 10/15/98 
Matrix: Water 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3510A 
EPH ANALYTICAL RESULTS 


Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 
Aliphatic: 1-chlorooctadecane 
Aromatic: o-terphenyl 
EPH Fractionation Surrogates 


2-fluorobipheny! 
2-bromonaphthalene 

Dilution Factor. 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) U 20 ug/g 
naphthalene U ie ug/g 

Diesel PAH 2-methyinaphthalene U Z ug/g 

Analytes acenaphthylene U Pa ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U 2 ug/g 
anthracene U 2 ug/g 
fluoranthene U 2 ug/g 

Other pyrene U fa ug/g 

Target PAH __ benzo(a)anthracene U 2 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U Ps ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g $ 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) U 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) U 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 

Aliphatic Surrogate % Recovery 96 

Aromatic Surrogate % Recovery . 67 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery 82 

Fractionation Surrogate % Recovery 92 

Fractionation Surrogate Acceptance Range 40-140% 


1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range. 
2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc. 


SAMPLE INFORMATION 


Laboratory !D: 8919-08 

Cleint ID: SW-MID 

Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: 10/14/98 

Date Analyzed: 10/15/98 
Matrix: Water 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3510A 
EPH ANALYTICAL RESULTS 


Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 


EPA Surrogate Standards 
Aliphatic: 1-chlorooctadecane 
Aromatic: o-terpheny! 
EPH Fractionation Surrogates 
2-fluorobiphenyl 
2-bromonaphthalene 
Dilution Factor: 1 
RANGE/TARGET ANALYTE Result RL Units 
Unadjusted C11-C22 Aromatics (1) 4 U 20 ug/g 
naphthalene U Z ug/g 
Diesel PAH 2-methyinaphthalene U Za ug/g 
Analytes acenaphthylene U 2 ug/g 
acenaphthene U fa ug/g 
fluorene U 2 ug/g 
phenanthrene U 2 ug/g 
anthracene U Z ug/g 
fluoranthene U 2 ug/g 
Other pyrene U 2 ug/g 
Target PAH benzo(a)anthracene U i ug/g 
Analytes chrysene U Z ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 
C9-C18 Aliphatic Hydrocarbons (1) U 20 ug/g 
C19-C36 AliphaticHydrocarbons (1) U 20 ug/g 
C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 
Aliphatic Surrogate % Recovery 88 
Aromatic Surrogate % Recovery 67 
Sample Surrogate Acceptance Range 40-140% 
Fractionation Surrogate % Recovery ts 
Fractionation Surrogate % Recovery 67 


Fractionation Surrogate Acceptance Range 40-140% 
1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or intemal standards eluting in that range. 


2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc 


SAMPLE INFORMATION 


Laboratory ID: 8919-09 

Cleint ID: SW-IN 

Date Collected: 10/07/98 

Date Received: 10/07/98 

Date Extracted: ; 10/14/98 

Date Analyzed: 10/15/98 
Matrix: Water 
Containers: Satisfactory 
Sample Preservation: cold 
Temperature: Received on Ice 
Extaction Method: SW-846-3510A 


EPH ANALYTICAL RESULTS 
Method for Ranges: MADEP EPH 98-1 
Method for Target Analytes: EPA 8270C 
EPA Surrogate Standards 

Aliphatic: 1-chlorooctadecane 

Aromatic: o-terphenyl 
EPH Fractionation Surrogates 


2-fluorobiphenyl 
2-bromonaphthalene 

Dilution Factor: 1 

RANGE/TARGET ANALYTE Result RL Units 

Unadjusted C11-C22 Aromatics (1) ) U 20 ug/g 
naphthalene U 2 ug/g 

Diesel PAH 2-methyinaphthalene U 2 ug/g 

Analytes acenaphthylene U 2 ug/g 
acenaphthene U 2 ug/g 
fluorene U 2 ug/g 
phenanthrene U 2 ug/g 
anthracene U 2 ug/g 
fluoranthene U 2 ug/g 

Other pyrene U 2 ug/g 

Target PAH benzo(a)anthracene U 2 ug/g 

Analytes chrysene U 2 ug/g 
benzo(b)fluoranthene U 2 ug/g 
benzo(k)fluoranthene U 2 ug/g 
benzo(a)pyrene U 2 ug/g 
indeno(1,2,3-cd)pyrene U 2 ug/g 
dibenzo(a,h)anthracene U 2 ug/g 
benzo(g,h,i)perylene U 2 ug/g 

C9-C18 Aliphatic Hydrocarbons (1) U 20 ug/g 

C19-C36 AliphaticHydrocarbons (1) U 20 ug/g 

C11-C22 Aromatic Hydrocarbons (1,2) U 20 ug/g 

Aliphatic Surrogate % Recovery 69 

Aromatic Surrogate % Recovery 42 

Sample Surrogate Acceptance Range 40-140% 

Fractionation Surrogate % Recovery Bo 

Fractionation Surrogate % Recovery 33 


Fractionation Surrogate Acceptance Range 40-140% 
1 Hydrocarbon Range data exclude concentrations of any surrogate(s) and/or internal standards eluting in that range. 


2 C11-C22 Aromatic Hydrocarbons exclude the concentration of target PAH Analytes. 
U = Below quantitation limit 


RLI Resource Laboratories, Inc. 
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p BBESED-OS {| | { | { [x] TT Back BayFens [072100 | amro_ [|x| x{[x{[x}[x|[xI|x|x| | 1. 
BeBBESEDOG YX | {| of ot of | TT Back Bay Fens | o72smo_ [| aMRO_|x{xi | | | | | || 1. 
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SS DD A SEATS Es le ee a 
meeeeseD-t xt 07260 _| AMRO_|x{[x|[x{[x[x[x[x[xfoT 7 | 
pperseD-l1 [ [of [ft Tx {| y BackBay Fens [07/2600 | aAMRO_|x|x{[x|x|x|[x|[x/x1 | | 
| BBFSED-I2 [x { [ [ of) [ [| y Back Bay Fens [09/0600 [AMRO_ | x|x|x}|x{|x/[x{[x[x| | |_| 
p BBrseDi2 [  [ [xf TT [7 Back Bay Fens [09/0600 [~ aMRO_|x|x{[x{|x{x|x|x| | | | 1 
| BBrseD12 [ [of ot Tx] [|] Back Bay Fens [09/0600 [~aMro_|x|x|x|x{x|x|[x[x| | | | 
Pp BBFSEDI3 [x { [ {fT [| BackBayFens | 090600 | AMRo_|x|x|x|x|x{x|xI[x]| | | 1 
| pBrsepi3 [ [ [xf fT Ty 7 Back BayFens [09/0600 | AMRO_|x|x|x{|x{|x|[x[x|x| | | | 
| BBrSED-13 [ [oT [x [Ty Back BayFens_| 09/06/00 | AMRO_|x|x{x|x|x|x|[xI[x| | 1 
| | | [ | TT BackBayFens | 09600 | Amro [x] x{[x{[x][x[x[x[x[ | T | 
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pew Sep os a Riverway {osnnsino | Toxikon Tx Tx] xi xi xt xTxtx Px Txt 
| Rw-seD-o7 [fT Tx Riverway _|_ 08/1800 | Toxikon XX TX | GT oe exi] xt | xe pea 
| Rw-SeD-o8 [x [TTT Riverway | 08/1800 | Toxikon Ea 8 
errs ee a | Riverwayi fs 08/1800 | _Toxikn | XT x1 11 11 TT 
p Rw-sep-og [fT x Riverway [| 08/1800 | Toxikon | x Tx] 1] Lo aed | ate 
BERW-SED.09-3 x | | | Riverway [08/18/00 | Toxikon [x [x |x| x] x [xix|[x]x|[x]_ 
p Rw-seD-o9 fx Riverway [08/1800] Toxikon | xP xT xT xT xT xT xT xt x Tx 
me RW-SED09-1f fT | [x { [Riverway [08/18/00 [Toxikon [x |x] x{[x{x]x}xITx]x|xl_] 
 RW-SED-11 x | | | ff Riverway [10/2000 | Toxikon [x [x |x] x|]x]x}x[x] xix] 
p Rw-seDiz [xf Riverway [1072000 | Toxikon | x xT xT xt xT xt xt xt xTxt 
ee RW-SED-13-— [x-[ | | ff Riverway [1072000 | Toxikon [x |x] x]x}x]x}xI[xIx]x] 
ee Rwesepig [xf Riverway [1072000 | Toxikon [xX] x TXT XT xT xT xT x Px txt 
me RWSEDA? | x] | | | Riverway | 10/2000 | Toxikon | x [x |x] x{[x]x[x{[ x] x [x] 
: Bp Rw-sepis [x [Riverway [1072000 | Toxikon | x xT xT xtx Txt xt x xb 
p_Rw-seD-19 [x [OPT Riverway | 09/0100 | Toxikon pA EX pe XE OX Pon x cdi 
p Rw-sep-i9 fT x PT Riverway [0900100] Toxikon | x xT xT xTP xT xt xt x Tx txt 
pRwesep-io [fT x TT Riverway {09/0100 | Toxikon [x] x] xT x1 xix xx Px txt 
}_Rw-sep-20 [x [TP Riverway [0970100 | Toxikon [| x |x) Uae) a eS 
f_Rw-sed-20 [Tx TT Riverway _|_09101000 | Toxikon [x 1x 1] Le ope 
| p Rw-sep-21 [x PT Riverway [0970100] Toxikon | x XT XTX TXT XT XT TX PTO 
p—Rwesep-2i [x Riverway | 0970100 | Toxikon [x] x Tx xT x xT xTxTx Tet 
j_Rw-sep-22 [x [TT Riverway] 0873000 ri ie 
ee kW-SED 22 Riverway [0873000 | Toxikon [xT x11 1 TOTOT 
j_Rw-sep-23 [x [TTT Riverway | 08/3000 | _Toxikon xx ex CR px x fax ex [el 
p Rw-sep-23 ft x PT Riverway 08/3000} Toxikon [x1 x [xT xT xT xi xT xPxtxt 
j_Rw-seb-23 [Tx TTT Riverway | 08/30/00 |_Toxikon [x [x [x [xT x[xTx{xTx]x] | 
ee Rwsep-24 [xt of tt | | Riverway [0873000 | Toxikon [| x{x{[ | | | | | | | | 4 
| _RW-SED-24 [OT x Riverway | 08/3000 | Toxikon Gee Sal 2 A tal Mind ER Ss 1 aS Ud Been] 
PRw-sep-24DuP | [Tx TT Riverway | 0873000 pee Toxikons |e IPR fhe (a [eee [hg 
er teeth [oe [ete etme |e meses casa Toxikon | x | x [x [x] x [x] xTx[TxTxT | 
p_Rwesep-25 [x PT Riverway [08/30/00 Toxikon |x [x [x] xT xtxTxtxPxTxt 
pe Rwesep-26 [x [OT Riverway [083000 | Toxikon |x} x1 1 ToT 1 
—Rw-sep-26 [TT x [Riverway | 08730700 jes Tonikon a GOT OE oe Pec ioe (beth 
p_Rw-sep-27 [| x [Of Riverway [0873000] Toxikon |x |x| XTXT XTX TXT XTX TXT 
ee RW-SED-27 [fx TT Riverwa 08/3000_|  Toxikon | x [x [x [Tx [xT x] xi x[x]xT | 
P Rw-sep-23 | x [ TTT Riverwa 08/30/00 cent Lae JP gh | 
_RW-SED-28 | alee Riverwa rm 

__RW-SED-28 | x: ore 


RW-SED-28DUP 


BEES 
aul 


7 
* 
2) 
™ 
0 
ue 
ro) 
* 


ES 

px fo of of PT Riverway | 08/30100_[ Toxikon [| x | x Et ets | 
peRw-sep32 | fx Riverway [083000 | Toxikon |x} x] | 1111 TTT 
pRW-SeD-32DuP | x [ [TTT Riverway | 08/3000 | Toxikon |x] x11 111 TOO 
p_Rw-seD-33 [x [TT Riverway | 08/3000| Toxikon [xX] XIX1 XT XT XT XTX TXT 
CCST a eo a 
pe Rw-sep-34 [x [Riverway | 0872900_| Toxikon |x] x] | T 1T1Tt1dT.LO 
eenwesep-34 [ [ x TT Riverway [082900 | Toxikon | x1x] | 1111171 
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Muddy River Restoration Project 
Sediment Sampling Schedule and Analytical Parameters 
Submitted to 


~ Cie / se Af EO 
& G/&/ 
v o/e/S 
Xx JS /% La 


g b Cf/S 

zc RW-SED-35 i.,eX. fi | bein [ok 0a) et Riverway 8 12) 0829100. Je Toxikonchl XX AX Rhee hal eben eee 
ee ae ae ee ae ese ee a ae a 
|. .RW-SED-36. [eX Pi to fort) My) | Riverway” 61008729100 &. 08 Toxilcom 0] 2X | 4X es eee | beetle eee 
|. ARW-SED-36 ole cies |X al ee eT Riverway 9 08/2900... (" Toxikon..1] Xd) a Xoll enn) Sages |ebon/| sheen heel eee 
|. RW-SED-37 | (Xf fo) af ed Riverway 2 0829100 [2 Toxtheona af Xo Ko] Ks | AX el eee ea ae 
_RW-SED-37) {| 1) [x [of] | 4 1 me Riverway® 2100829000. Pe Toxikon all aXe aX- kel eXeliXeb hal chal oer ene 
|. RW-SED-38 | (|.X) fo. | LT ed Riverway, 918 908729100 1 Toxine Xda Xelfisene! bevel oo tee ee nan 
|... RW-SED-38.1] 1) J Xf. [LL | ae Riverway T8119 08/29/00 RE Taxikoes atl Xie | Xe fine) Sneen | edes| eee aoe] ieee ae 
| eRW-SED-38. [ey fey xX ea Riverway 181) 108/29100... Re STeoxitkoe nl Xe Kel fre bee | oer rane |e ee a 
_.RW-SeD-39 | [oxi [ko ay Ae La Riverway 2108/25/00... [Me Toxikion nf 1X) | OX [eK Xe boo) ode) aCe eae 
|. RW-SED-39 <[) [eho Txt £f 8 Leo aiRiverway i) 2) 08/25/00. 16 eT oxibione. | Xap Xap eK dg ON fe Kool 0s PN pee ee 
oewo-Pra fd ands Pond. 9] 108/03/00 .. PP AMRO:. i oth adel itr! Seem | lene) sabes ne) aie 

Tf beards Pond’°] 08/08/00. |S AMRO wn] X-JoXel XX feXe | eXe baka exe eae 


Date 


cee 

| ae WDSED. A AMA Au 08/04, Se 

| wp-sep-3 [x] ot 1 Wierd Pond 10719000 PS AMRO | Xoo Kell Xa] KH Mes oie Le we aoe aaa 
Bo a Pe ee ee EE 
| WD-SED-4) 1} [efecto o) XA LA Warts Pond 2/197 0804000». | MA EAMRO 2} Xf Xai de eee eee pel eines ate anne 
| wo-sep-s [| x {of | f {| | | | WardsPond | .08/030_| AMRO_ | X|X/]xX/|X}]xXI]x{}xI{xt Tf | 
| _wop-sep-s | [| tT xf of ft Wards Pond__|_08m30_| AMRO_ | X/|X{X|]x]xix{x{x{T tf 
|. WD-SED-5¢_ [7 fs fe ee aL Wards Pond 7S 08/0300 «| SSS AMRO ose | Xo) Kidd (Xl Kel eX eX leah oe Seat eee 
| _wp-sep-6 | x{ of ot of Wards Pond [08/03/00] AMROW |X | Xo XX XX [le fs et 
| WD'SED-6 [yo Tn pe x | Wards Pond 1 240803100..-'| SESAMRO 0 |y Xule Xe AX) Kel eX] Kola he ee ae ae 
| WD-SED-6+ (] # fy if a Xa ed Wares Pond) 23110803000. SESAMRO nL Xe Kol i Xo] aXe Kal «Nel leche eee 
Pwesep- x Tee te) a D8 | Willow Pond... 1'5"0809/00...| S8"AMRO ne} X fe Xod eX oN bX Xe |i wel ae heehee 
| _wi-sep-1 [| [ oT dT xT fT TT Witlow Pond _ogvog0_| AMRO [| X/|X/]xX| xi x{[x{[x{x] Jf | 
| _wi-sep-1 | [tf [xf ft | [ witlowPond | og0_| AMRO_ | X|X/XI|xX/| xi] x{[x{x]oof of | 
| we-sep-1_[ [TT TT TE x TT Willow Pond__{_o9/090_| AMRO_ [| X{X{iXI|xX{|x|xI[xI{x] ff | 
| _wi-sep24 [| x te ote [ys |) willow Pond... 1: 10/19/00. | S2"AMRO oc X[K Kobo Keohs Kol eXinl aX yf wad eek emer 
)WL-SED3 TX To Swilllow Pond 25010719100 o) SEAMRO oo) Xf Xahs Xe oXehe Ge] Ned X Xela ean ee 
| WiSep4 {XL a) [Willow Pond 51951071900 2) SAMROfoXa eXoh eK] Kr Koha) ol) eet ae 
fo WLASEDSS Cf XT WA a a a Willow Pond ct 1Bs 0810900.) SAMRIRO ob XA hes Sos) stew oh enpelineh eee nena mame 
| WL-SEDS «J ee ex Willow Pond 1) °08/0900 «| SPAMRO 2X Ks| Kole Kel Ko bee ele xel aes eae 
| wi-sep-s  [  [ ft fT xT TT Witlow Pond | o89m0_| AMRO |X| xX]x/x}]x{x{[x{[x]oT | | 
[.WL-SED-PF of fe 8 i) willow Pond 2508009100 0) SETAMRO jie] Mahe | de | ei lhe oer) ll eee ed 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


2 S 
a3 a al B 2 A 
Se) 8 Slt : 2 
<ei,2% | 3 * 8 3 
20 a 3 3} > S 2 s 
SE ESO EE = 2 | & 
Sample ID Or <x eal fo = = Zz 
CG-SED-1 7/25/00 ND ND ND ND ND ND ND ND ND 
CG-SED-1 7/25/00 ND ND ND ND ND ND ND ND ND 
CG-SED-1 7125100 | ND | ND ND | ND | ND | ND | ND | ND | ND 
CG-SED-2 7/25/00 ND ND ND ND ND ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND ND ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND ND ND ND ND ND 
CG-SED-3 7/27/00 ND ND ND ND ND ND ND ND ND 
CG-SED-3 7/27/00 ND ND ND ND ND ND ND ND ND 
CG-SED-3 727100 | ND | ND ND | ND | ND | ND | ND | ND ] ND 
CG-SED-~4 7/28/00 ND 32 ND ND ND ND ND ND ND 
CG-SED-4 7/28/00 ND ND ND ND ND ND ND ND ND 
CG-SED4 7/28/00 ND ND ND ND ND ND ND ND ND 
CG-SED-5 7/28/00 ND ND ND ND ND ND ND ND ND 
CG-SED-5 7/28/00 ND ND ND ND ND ND ND ND ND 
CG-SED-6 7/28/00 ND 2.0 ND ND ND ND ND ND 1.0 
CG-SED-6 7/28/00 ND ND ND ND ND ND ND ND 
CG-SED-6 7/28/00 ND ND ND ND ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


“ 2 2 
n wn c 2 oO 
E Big) Suligel 8 3 : 
5s ee) te tte | 3 S Zé 
e|Y else] s 5 E 8 cs 
312 Sie |.) 8e.| Eoaeee 5 BS 
Sample ID zo rThag}] < < < Fa ae 
CG-SED-1 7/25/00 ND | ND ND ND 
CG-SED-1 7/25/00 ND | ND ND ND 
CG-SED-1 7/25/00 ND | ND ND ND 
CG-SED-2 7/25/00 ND | ND ND ND 
CG-SED-2 7/25/00 ND | ND ND ND 
CG-SED-2 7/25/00 ND | ND ND ND 
CG-SED-3 7/27/00 ND | ND ND ND 
CG-SED-3 7127100 ND | ND ND ND 
CG-SED-3 7127100 ND | ND ND 
CG-SED-4 7/28/00 ND | ND 
CG-SED-4 7/28/00 ND ND | ND 
CG-SED-4 7/28/00 ND ND | ND 
CG-SED-5 7/28/00 ND ND | ND 
CG-SED-5 7/28/00 ND ND | ND 
CG-SED-6 7/28/00 ND ND | ND 
CG-SED-6 7/28/00 ND ND 
CG-SED-6 7/28/00 ND ND | ND 
Notes: 
--- = Not Analyzed 


ND = Not Detected 
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11/28/00 


355888 SS 8E5 35 FSGS |chrysere 


$588886555556 


11/28/00 


MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


vo 
5 g 
3 o a 
| 5 <= © 
6 6 = 5 
=) =) o S 
em a ie (9 
CG-SED-1 7/25/00 ND ND ND ND 
CG-SED-1 7/25/00 ND ND ND ND 
CG-SED-1 7/25/00 ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-3 7/27/00 0.84 ND ND 0:7 
CG-SED-3 7/27/00 ND ND 0.68 
CG-SED-3 7/27/00 ND ND ND 
CG-SED-4 7/28/00 ND ND 1.2 
CG-SED-4 7/28/00 ND ND ND 
CG-SED-4 7/28/00 ND ND ND 
CG-SED-5 7/28/00 ND ND ND 
CG-SED-5 7/28/00 ND ND 
CG-SED-6 7/28/00 ND ND 
CG-SED-6 7/28/00 0.79 ND 
CG-SED-6 7/28/00 ND ND 
Notes: 
--- = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Aroclor} Aroclor} Aroclor} Aroclor] Aroclor 
Sample ID (ft BGS) Date 1016 | 1221 1232 | 1242 | 1248 
1-3 --- -- _— --- --- 


CG-SED-1 7/25/00 


CG-SED-1 7/25/00 --- --- -—- 
CG-SED-1 7/25/00 ND ND 
CG-SED-2 7/25/00 ND ND 
CG-SED-2 7/25/00 ND ND 
CG-SED-2 7/25/00 ND ND 
CG-SED-3 7/27100 --- --- 
CG-SED-3 7/27/00 ND ND 
CG-SED-3 7/27/00 ND ND 
CG-SED-4 7/28/00 - --- 
CG-SED-4 7/28/00 ND ND 
CG-SED-4 7/28/00 ND ND 
CG-SED-S 7/28/00 ND ND 
CG-SED-5 7/28/00 ND ND 
CG-SED-6 7/28/00 ND ND 
CG-SED-6 7/28/00 ND ND 
CG-SED-6 7/28/00 ND ND 


Notes: 
—- =Not Analyzed 
ND = Not Detected 


Page | of | 


11/28/00 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


. Endo- 
Sample alpha- | alpha- Endo- | Endo- | sulfan 
Date _|4,4’--DDD/4,4’-DDE/4,4~-DDT] Aldrin| chlordane } BHC | beta-BHC] delta-BHC]} Dieldrin| sulfan I sulfan IT} sulfate | Endrin 


CG-SED-1 
CG-SED-1 
CG-SED-1 


7/25/00 
7/25/00 
7/25/00 
7/25/00 
7/25/00 
7/25/00 
7127100 
7/27/00 
7/27100 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 


$31 8886! 


6556555! 85: 888s! 


6688515812332 


2333333! 331 3333 
2333333133! 3333! 
22334231331 3338: 
23333231331 3333! 
233323331331 3334! 


6688866 


Notes: 
-- = Not Analyzed 
ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Endrin |Endrin}gamma-} gamma- | Hepta- 
Sample ID (ft BGS) Date aldehyde | ketone} BHC } Chlordane] chlor 
is 133 = = ok = Ae 


7125/00 
7/25/00 
7/25/00 
7/25/00 
7/25/00 
7/25/00 
7/27/00 
7/27/00 
7/27/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 
7/28/00 


Technical 
Chlordane 


(333233133: 3334: 


6685556! 351 6588! 
6666686! 6613886! 
$686865'! 581 65561 


Notes: 
--- = Not Analyzed 
ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
CHARLES GATE 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample TCLP Lead 
Date Arsenic Cadmium |Chromium| (mg/L) Lead 
ND ND 15 -— 7.1 


ample 
Depth 
(ft BGS) 


Sample ID 


CG-SED-1 7/25/00 ND ND 
CG-SED-1 7/25/00 ND ND ND 12 _ ND 
CG-SED-1 7/25/00 ND 71 ND 36 -- ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-2 7/25/00 ND ND ND ND 
CG-SED-3 7/27/00 ND ND ND ND 
CG-SED-3 7/27/00 ND ND ND ND 
CG-SED-3 7127100 ND ND ND ND 
CG-SED-4 7/28/00 ND 51 ND ND 
CG-SED-4 7/28/00 ND ND ND ND 
CG-SED-4 7/28/00 ND ND 9 ND 
CG-SED-5 7/28/00 ND ND ND ND 
CG-SED-5 7/28/00 ND ND ND ND 
CG-SED-6 7/28/00 ND ND ND ND 
CG-SED-6 7/28/00 ND ND ND ND 
CG-SED-6 7/28/00 ND ND ND ND: 


Notes: 
--- = Not Analyzed 
ND = Not Detected 


Page 1 of 1 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 


VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


C5-C8 Aliphatic 


BBF-SED-01 
BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 


10/18/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/20/00 
7/20/00 
7/20/00 
7/21/00 
7/21/00 
7/21/00 
7/25/00 
7/25/00 
7/25/00 

9/7/00 
9/7/00 
9/7/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 

7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 

9/6/00 

9/6/00 


5 


— W 


5555555555 555555555555 S 8s as588cE 
SSeS SS SSSSSSS5SE 


WwW 
_ 


5688888555555 55555555: 


_ 
N 


5 , 


bs 
wo 


3 


ge 


w 
~ 


_ 
LL 


= 66! 


$3555 8555 5555555555555 85 555 E SSS 
9555558555 555555555 5ES 55S SESE EGS pPemene 
5555555885 55555555585 E 5555S 55 G RS [rowene 
5555855555 5555555555555 SSE 59ZZ [etrytvencene 
5555555555 5855555555535 555555555 
5555555555 6555555555855 5555555 55 


55558885: 
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jo-Xylene 


33333333333333542 


ale 


5535555855 555555555555 5555S55S55SF Naphthalene 


11/28/00 


1/23/01 


Sample ID 


BBF-SED-13 
BBF-SED-14 
BBF-SED-14 
BBF-SED-15 
BBF-SED-15 
BBF-SED-15 
BBF-SED-16 
BBF-SED-16 
BBF-SED-16 
BBF-SED-17 
BBF-SED-17 
BBF-SED-17 
BBF-SED-18 
BBF-SED-18 
BBF-SED-18 
BBF-SED-19 
BBF-SED-19 
BBF-SED-19 
BBF-SED-20 
BBF-SED-20 
BBF-SED-21 
BBF-SED-21A 
BBF-SED-21A 
BBF-SED-22 
BBF-SED-22 
BBF-SED-23 
BBF-SED-23 
BBF-SED-23 
BBF-SED-24 
BBF-SED-24 
BBF-SED-24 
BBF-SED-25 


VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID 


BBF-SED-25 
BBF-SED-25 
BBF-SED-26 
BBF-SED-26 
BBF-SED-26 
BBF-SED-27 
BBF-SED-27 
BBF-SED-27 
BBF-SED-28 
BBF-SED-28 
BBF-SED-28 
BBF-SED-29 
BBF-SED-29 
BBF-SED-29 
BBF-SED-30 
BBF-SED-30 
BBF-SED-31 
BBF-SED-31 
BBF-SED-31 
BBF-SED-32 
BBF-SED-32 
BBF-SED-32 
BBF-SED-33 
BBF-SED-33 
BBF-SED-33 
BBF-SED-34 
BBF-SED-34 
BBF-SED-34 
BBF-SED-35 
BBF-SED-35 
BBF-SED-35 
BBF-SED-36 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


1 


Methy!I tert- 
Ethylbenzene 


Aromatic 
ether 


C9-C10 


9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
7/27/00 
7/27/00 
7/27/00 
8/15/00 
8/15/00 
8/15/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/15/00 
8/15/00 
8/15/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 


3 Aliphatic 


Ww 
o 


$5858555553 


> 
a 


3558555555555 5555 55i 


2-55555559°5555 


355886585555 55 5555555555555 55555 
555855855 85555555555585555555555 
5355555565555 55 5555585555559 FZ frotuene 
5355555585555 555555555555555555s 
5556586855555 5555555555555 555585 
$5355 865555555555555: 


es 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 


o 
5 3 
ise} isa] 
8/11/00 ND ND 0.21 ND ND 
8/11/00 ND ND ND ND ND 
8/11/00 ND ND 0.31 ND ND 
8/11/00 ND ND ND ND ND 
8/11/00 ND ND ND ND ND 
8/11/00 ND ND 0.3 ND ND 
8/11/00 ND ND 0.21 ND ND 
8/11/00 ND ND ND ND ND 
8/9/00 ‘ ND ND ND ND ND 
8/9/00 1 ND ND ND ND ND 
8/9/00 ND ND ND ND ND ND 
8/9/00 ND ND ND ND ND ND 
8/9/00 ND ND ND ND ND ND 
8/9/00 ND ND ND ND ND ND 
7/27/00 ND ND ND ND ND ND 
7/27/00 ND ND ND ND ND ND 
7/28/00 ND ND ND ND ND ND 
7/28/00 545 ND ND ND ND 
7/28/00 ND ND ND ND ND 
8/9/00 9.7 ND ND ND ND 
8/9/00 6.5 ND ND : ND ND 
8/9/00 ND ND ND ND ND ND 
7/27/00 ND ND ND ND ND ND 
7/27/00 ND ND ND ND ND ND 
7/27/00 ND ND ND ND ND ND 
8/8/00 22 ND ND ND ND ND 
8/8/00 1] ND ND 0.22 ND ND 
8/8/00 ND ND ND ND ND ND 
8/8/00 20 ND ND 0.48 ND ND 
8/8/00 ND ND ND 0.28 ND ND 
8/8/00 ND ND ND ND ND ND 
8/8/00 Ze ND ND ND ND ND 
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655566888 8% 


lo-Xylene 


$3555 8855555555555 55555555555 55S 


$5555 5555855555555 5 58S GF35FZITZSZ [Naphthalene 


5558658555555 5 55 S55 SSS SS SSE SEITZ [Naphthalene 


1/23/01 


1/23/01 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


2 = 

Eg 5 © 

2 2 = 5 
Sample <5 E 3 
Depth Sample Q 5 & 6. 
(ft BGS) OF S Z 


BBF-SED-36 
BBF-SED-36 
BBF-SED-37 
BBF-SED-37 
BBF-SED-37 
BBF-SED-38 
BBF-SED-38 
BBF-SED-39 
BBF-SED-39 
BBF-SED-39 
BBF-SED-40 
BBF-SED~-40 
BBF-SED-~40 
BBF-SED-41 
BBF-SED-41 
BBF-SED-41 
BBF-SED-42 
BBF-SED-42 
BBF-SED-42 
BBF-SED-43 
BBF-SED-43 
BBF-SED-43 
BBF-SED-44 
BBF-SED-44 
BBF-SED~44 
BBF-SED-45 
BBF-SED-45 
BBF-SED-45 
BBF-SED-46 
BBF-SED-46 
BBF-SED-46 
BBF-SED-47 


8/8/00 
8/8/00 
7/28/00 
7/28/00 
7/28/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 
7/31/00 
7/31/00 
7/31/00 
8/4/00 
8/4/00 
8/4/00 
7/31/00 
7/31/00 
7/31/00 
8/1/00 
8/1/00 
8/1/00 
8/4/00 
8/4/00 
8/4/00 
8/1/00 
8/1/00 
8/1/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 


= 6G | 
36 


568 
556i 


i] 
Ww 


2° 


S65558 8855S e 


6655668686! 


Ww 
_ 


55866: 


> 
_ 


§5585555555555: 


65555°S 8555555555555 55s 
6555666666886 6 8555555555555 58 55 


$5658885586555855588555585558555' 
$3596 68655555555555555858555555! 
6555565556566 5555555555855555555 | 
6656665555866 8 5555555555585 55555 
$665666655556655555555555555555! 


235586: 


ey 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


ae ‘ 
28 s | 3 5 
2% g 2 8 2 | 
2 8 s 5 P=) sa _ 
95 5 4 > & = 
Sample ID Or < a FF e Zz 
BBF-SED-47 8/3/00 | ND ND ND | ND | 0. ND | ND | ND | ND 
BBF-SED-47 8/3/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-48 8/1/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-48 8/1/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-48 8/1/00 | ND ND ND | ND | ND | ND | nd | ND | ND 
BBF-SED-49 8/2/00 | ND 36 ND | nD | 051 | ND | ND | ND | ND 
BBF-SED-49 8/2/00 | ND 3.6 ND | ND | ND | ND | nD | ND | ND 
BBF-SED-49 8/2/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-50 8/2/00 | ND 49 ND | ND | 0. ND | ND | ND | ND 
BBF-SED-50 8/2/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-50 8/2/00 | ND ND ND | nD | ND | ND | ND | ND | ND 
BBF-SED-51 8/2/00 | ND 5.1 nD | ND | 018 | ND | ND | ND | ND 
BBF-SED-51 8/2/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-51 8/2/00 | ND ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-52 8/3/00 | ND ND | ND | 027 | ND | ND | ND | ND 
BBF-SED-52 8/3/00 | ND ND | ND | ND | nD | ND | ND | ND 
BBF-SED-52 8/3/00 | ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-53 8/3/00 6.8 ND | ND | 042 | ND | ND | ND | ND 
BBF-SED-53 8/3/00 | ND ND | ND | 021 | ND | ND | ND | ND 
BBF-SED-53 8/3/00 | ND nD | ND | ND | nD | ND | ND | ND 
BBF-SED-54 8/2/00 ND | ND | 068 | ND | ND | ND | ND 
BBF-SED-54 8/2/00 | 7.5 ND | ND | 038 | ND | ND | ND | ND 
BBF-SED-54 8/2/00 | ND nD | ND | ND | ND | ND | ND | ND 
BBF-SED-55 8/2/00 14 ND | ND | 0.16 | ND | ND | ND | ND 
BBF-SED-55 8/2/00 8.1 ND | ND | ND | ND | ND | ND | ND 
BBF-SED-55 8/2/00 | ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-56 8/2/00 | ND nD | ND | ND | ND | ND | ND | ND 
BBF-SED-56 8/2/00 | ND ND | ND | ND | ND | ND | ND | ND 
BBF-SED-57 8/2/00 | ND ND | ND | 018 | ND | ND | ND | ND 
BBF-SED-57 8/2/00 | ND ND | ND | 022 | ND | ND | ND | ND 
BBF-SED-57 8/2/00 2.9 nd | ND | ND | ND | nD | ND | ND 
BBF-SED-58 8/1/00 | ND nD | ND | ND | nD | ND | ND | ND 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


C5-C8 Aliphatic 


Hydrocarbons 


Methyl tert-butyl] 
,p-Xylene 


Hydrocarbons 


BBF-SED-58 
BBF-SED-58 
BBF-SED-58 
BBF-SED-59 
BBF-SED-59 
BBF-SED-59 
BBF-SED-60 
BBF-SED-60 
BBF-SED-60 


8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 


655538 


g g g g g g 3 g g Naphthalene 


358339558 q [ethylbenzene 
gg6q6664¢6 jo-Xylene 


366588584 


22333333% potce | 


555855555 
565555555 
558868858 


Si 


Notes: 

--- = Not Analyzed 

ND = Not Detected 

* Results in table are the average of two duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID 


Hydrocarbons 


2-Methyl- 
Benzo(a)pyrene 


naphthalene 
fluoranthene 


Aromatic 


3 Acenaphthene 


BBF-SED-01 
BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 


10/18/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/20/00 
7/20/00 
7/20/00 
7/21/00 
7/21/00 
7/21/00 
7/25/00 
7/25/00 
7/25/00 
9/7/00 
9/7/00 
9/7/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 


8 


ie rs Anthracene 


an 
> 


i=) 
w 
an 


38856 
58: 


_ 
~ 


55686 
55566: 


570 


556685555555: 


55668665: 


56 
5} 


_ 
a 


wun 
= 


ot 
co. 


Now 
Nw 


cS 
g 
8 


_ 
oo 
_ 
an 
_ 
wo 


ekeseos 
5555555555555 5555EES {Aliphatic 


cS 
8 
cS 


oe 
oo 
oy 
vn) 
w 
No) 


cS 
S 
5 : 


— 
Nd 
— 
an 


RB a BP 0B 


5 


5886: 
S 


o 
w 
om 
Oo 
an 


58: 
$5555 555 5555555555558 5555555 


635585555555 5555555555555e 


$656655-828 


wo 
nN 
wn 


Saget 
53d: 


_ 
Ww 


5835553 
$3888 885555 


670 


555558558555 85555 SESE ESSE SEIT AZ |Accnaphthylenc 


6555658555555 5555555555555 555555 
$355565555555 55555555555 555555 


Se gse ss: 
SogZeR gsi 


586 
556i 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


uoranthene 
iBenzo(k) 
fluoranthene 
[Dibenz(a,h) 


Aromatic 
Fs g rs Chrysene 


Benzo(b) 


Sample ID 


BBF-SED-13 9/6/00 
BBF-SED-14 9/6/00 
BBF-SED-14 9/6/00 
BBF-SED-15 7/26/00 
BBF-SED-15 7/26/00 
BBF-SED-15 7/26/00 
BBF-SED-16 9/6/00 
BBF-SED-16 9/6/00 
BBF-SED-16 9/6/00 
BBF-SED-17 7/26/00 
BBF-SED-17 7/26/00 
BBF-SED-17 7/26/00 
BBF-SED-18 7/27/00 
BBF-SED-18 7127100 
BBF-SED-18 7/27/00 
BBF-SED-19 8/15/00 
BBF-SED-19 8/15/00 
BBF-SED-19 8/15/00 
BBF-SED-20 8/14/00 
BBF-SED-20 8/14/00 
BBF-SED-21 8/14/00 
BBF-SED-21A 8/14/00 
BBF-SED-21A 8/14/00 
BBF-SED-22 8/14/00 
BBF-SED-22 8/14/00 
BBF-SED-23 8/15/00 
BBF-SED-23 8/15/00 
BBF-SED-23 8/15/00 
BBF-SED-24 8/11/00 
BBF-SED-24 8/11/00 
BBF-SED-24 8/11/00 
BBF-SED-25 8/11/00 


5586 


3553558585555 5555655585555555555 


3555555555555 55555558555585 55555 
5325556 


> 
S 
oO 


o 
Ww 
So 
w 


§8888658658 


83 


SESS See e egg SS RGERGZT [Penzowpyrene 


SSSSSSSSsSRCTr Gags 


65566558%88~-' 

65888658 
$65555668: 

66888558 


$B 555 SSSSSG555GGGGGGS |Acenaphthene 
335355855555 555558555555558 55555 


3555555555555 55555852 5555555 GEGT [Accnaphtiylene 
5555555559555 5555 5 S58 


Ss 
w 
oo 
nA 
~~ © 
io 
> oc 
S555588 & 
vw 3B 
of 
ie 
Cw 
SA 
S 
~ 
— 
wn 


35585588 66555555558 


3655582 


nN 
wn 
oo 
S 
© 
— 
aN 
a 


oe 
Ww 


66: 


— 
No 


5668888856: 
3565655586 
S656555588= | 
56668868886: 
5566855556: 
6565858855: 


356 


56 
58} 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Hydrocarbons 
Hydrocarbons 
2-Methyl- 
naphthalene 
Dibenz(a,h) 


anthracene 


Benzo(a) 
anthracene 
Benzo(b) 
fluoranthene 
Benzo(g,h,1) 
perylene 
Benzo(k) 
fluoranthene 


Sample ID 


BBF-SED-25 8/11/00 
BBF-SED-25 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-30 7/27/00 
BBF-SED-30 7/27/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-36 8/8/00 


ZZ |aromatic 
ZZ_ [Anthracene 
53 

3 J [Benzo(a)pyrene 
a8 

gs 

5S 
ZZ_Ichrysene 


6555558: 


5555868555556: 
668886' 


5585665555 555885 
65559555888 5555S [Acenaphthylene 
$336552558585: 

6688888. 

3655588' 

66555656: 
$5858 855555555556 


2335555555555 595q (Aliphatic 
3333623955555 5555 5555559 q Acenaphthene 


3e-9223555G5: 
$6655gga5 


5555555555555 5S 
$55555556555555: 


658886; 
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BBF-SED-36 
BBF-SED-36 
BBF-SED-37 
BBF-SED-37 
BBF-SED-37 
BBF-SED-38 
BBF-SED-38 
BBF-SED-39 
BBF-SED-39 
BBF-SED-39 
BBF-SED-~40 
BBF-SED-40 
BBF-SED-40 
BBF-SED-~41 
BBF-SED-41 
BBF-SED-~41 
BBF-SED-42 
BBF-SED-42 
BBF-SED-42 
BBF-SED-43 
BBF-SED-43 
BBF-SED-43 
BBF-SED-44 
BBF-SED-44 
BBF-SED-44 
BBF-SED-45 
BBF-SED~45 
BBF-SED-45 
BBF-SED~46 
BBF-SED-~-46 
BBF-SED-46 
BBF-SED~47 


Sample ID 


BBF-SED-47 
BBF-SED-47 
BBF-SED-48 
BBF-SED-48 
BBF-SED-48 
BBF-SED-49 
BBF-SED-49 
BBF-SED-49 
BBF-SED-50 
BBF-SED-50 
BBF-SED-50 
BBF-SED-51 
BBF-SED-51 
BBF-SED-51 
BBF-SED-52 
BBF-SED-52 
BBF-SED-52 
BBF-SED-53 
BBF-SED-53 
BBF-SED-53 
BBF-SED-54 
BBF-SED-54 
BBF-SED-54 
BBF-SED-55 
BBF-SED-55 
BBF-SED-55 
BBF-SED-56 
BBF-SED-56 
BBF-SED-57 
BBF-SED-57 
BBF-SED-57 
BBF-SED-58 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Acenaphthene 
Acenaphthylene 
Benzo(a)pyrene 
Benzo(k) 
fluoranthene 


8/8/00 
8/8/00 
7/28/00 
7/28/00 
7/28/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 
7/31/00 
7/31/00 
7/31/00 
8/4/00 
8/4/00 
8/4/00 
7/31/00 
7/31/00 
7/31/00 
8/1/00 
8/1/00 
8/1/00 
8/4/00 
8/4/00 
8/4/00 
8/1/00 
8/1/00 
8/1/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 


S886 


28g 
SSR5G0- GG: 
832555286: 


68588 
65555255558: 


5558385555355 48' 


55856' 

bg8S8s: 
6555855555: 

35555055858) 


nN 
nN 


85555: 
S558e% 


S58g65 


65655-55558 555555555 Gs 


66565585558 
> 8386; 


g 
3585658 
356668655 855555 5555555855555 


5688585555555 5 5555555 SS55ESS 


558886 
555586: 
688586: 
5856: 
565656: 
556855! 


Ne 
oO 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Hydrocarbons 


2-Methyl- 
naphthalene 
Benzo(b) 
fluoranthene 
fluoranthene 


8/3/00 
8/3/00 
8/1/00 
8/1/00 
8/1/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/1/00 


3 g Anthracene 
3 g Benzo(a)pyrene 
gg 

56 


Le 
oo 
> 
—_ ~s 
ma 


Be BS25 888: 


0° 
Sou 
=f 
n 


S886 
868 
26888 


wn 
> 
o 


$3355 36G [Acenaphthene 


$5555 555556558 8 GG G55 555583 FTTH |Acenapntiylene 


we 


1.2 


56 

66 

66 
6656865566555 65555553 
65: 55038588 
55055585 r 8s! 
S50 SSeS Ses aCc SSS! 
6806566 
$5255555-85ES55S 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


NF 
beg 
a 
—_— . 
» Os 
— 
ne 
sda ad 
UN 
as 
a) 


55565655: 


£88285 
36 | 
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Sla 
or on 


6658s 


558558; 


5 Si 


$665555585655 


- 86888: 


Gaeee 


S858 -8: 


5o3é 


85665658558 5558855655 


1/23/01 


333393835 pom 


_ 
Ww 


— 
wn 


358 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


o 
a1) 18 me 
3 ) Ss 5 4 o 
a | ‘& SESS 
8 | 8 gs8|se 
< < [oom =| Qn a 
BBF-SED-58 8/1/00 8 ND ND 
BBF-SED-58 8/1/00 ND ND | ND ND 
BBF-SED-58 8/1/00 | ND ND | ND ND 
BBF-SED-59 8/1/00 | ND ND | ND ND 
BBF-SED-59 8/1/00 140 ND | ND ND 
BBF-SED-59 8/1/00 | ND ND | ND ND 
BBF-SED-60 8/1/00 ND | ND ND 
BBF-SED-60 8/1/00 ND ND | ND ND 
BBF-SED-60 8/1/00 | ND ND | ND ND 
Notes: 
-—- = Not Analyzed 


ND = Not Detected 
* Results in table are the average of two 


duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Fluoranthene 
g Fluorene 

Indeno(1,2,3- 
6 Naphthalene 

Phenanthrene 


BBF-SED-01 10/18/00 
BBF-SED-02 7/19/00 
BBF-SED-02 7/19/00 
BBF-SED-02 7/19/00 
BBF-SED-03 7/19/00 
BBF-SED-03 7/19/00 
BBF-SED-04 7/20/00 
BBF-SED-04 7/20/00 
BBF-SED-04 7/20/00 
BBF-SED-05 7/21/00 
BBF-SED-05 7/21/00 
BBF-SED-05 7/21/00 
BBF-SED-06 7/25/00 
BBF-SED-06 7/25/00 
BBF-SED-06 7/25/00 
BBF-SED-07 9/7/00 
BBF-SED-07 9/7/00 
BBF-SED-07 9/7/00 
BBF-SED-08 9/6/00 
BBF-SED-08 9/6/00 
BBF-SED-09 9/6/00 
BBF-SED-09 9/6/00 
BBF-SED-10 9/6/00 
BBF-SED-10 9/6/00 
BBF-SED-11 7/26/00 
BBF-SED-11 7/26/00 
BBF-SED-11 7/26/00 
BBF-SED-12 9/6/00 
BBF-SED-12 9/6/00 
BBF-SED-12 9/6/00 
BBF-SED-13 9/6/00 
BBF-SED-13 9/6/00 


S555n5 


~§88656586-: 


ae 

n 
gcgeess 

~ we DA 


cS 
$556555558886 5665555855555 5555: 


gs 


555: 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


g 3 
e | 3 E 
ged Pa e 
[ray (za A 
BBF-SED-13 9/6/00 ND ND ND 
BBF-SED-14 9/6/00 1 Wis ND ND 
BBF-SED-14 9/6/00 0.68 ND ND 
BBF-SED-15 7/26/00 2 ND ND 
BBF-SED-15 7/26/00 43 ND ND 
BBF-SED-15 7/26/00 ND ND ND 
BBF-SED-16 9/6/00 1.6 ND ND 
BBF-SED-16 9/6/00 5.4 ND ND 
BBF-SED-16 9/6/00 1.9 ND ND 
BBF-SED-17 7/26/00 ND ND ND 
BBF-SED-17 7/26/00 0.92 ND ND 
BBF-SED-17 7/26/00 250 57 60 
BBF-SED-18 7/27/00 ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND 
BBF-SED-19 8/15/00 ND ND 15 
BBF-SED-19 8/15/00 ND ND ND 
BBF-SED-19 8/15/00 ND ND ND 
BBF-SED-20 8/14/00 ND ND ND 
BBF-SED-20 8/14/00 ND ND ND 
BBF-SED-21 8/14/00 ND ND z 1.4 
BBF-SED-21A 8/14/00 6 : be! 4 3.3 
BBF-SED-21A 8/14/00 ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND 
BBF-SED-23 8/15/00 y ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND ND 
BBF-SED-24 8/11/00 4.5 ND ND ND 3 ibe | | 
BBF-SED-24 8/11/00 ip ND ND ND 2.3 2:9 
BBF-SED-24 8/11/00 ND ND ND ND ND ND 
BBF-SED-25 8/11/00 ND ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Indeno(1,2,3- 
cd)pyrene 


Sample ID 


BBF-SED-25 8/11/00 
BBF-SED-25 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-26 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-30 7/27/00 
BBF-SED-30 7/27/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-36 8/8/00 


iS é g Fluoranthene 
3 g Fluorene 
56 


53585558558855e 
SSSSS55SSSSSSSSS petiaten 


65552958855 55555555 558: 


$58555555552553: 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID (ft BGS) 


Fluoranthene 


BBF-SED-36 8/8/00 


Be 
4 6 3 Naphthalene 


BBF-SED-36 8/8/00 
BBF-SED-37 7128/00 0.92 

BBF-SED-37 7/28/00 13 

BBF-SED-37 7128/00 ND 

BBF-SED-38 8/7/00 ND 

BBF-SED-38 8/7/00 ND 

BBEF-SED-39 8/7/00 ND j 

BBF-SED-39 8/7/00 ND l 

BBF-SED-39 8/7/00 ND ND 

BBF-SED-40 7/31/00 ND ND 

BBF-SED-40 7/31/00 ND ND 

BBF-SED-40 7/31/00 ND ND L 
BBF-SED-41 8/4/00 ND 0.3 ND 
BBF-SED-41 8/4/00 ND ND ND 
BBF-SED-41 8/4/00 ND ND ND 
BBF-SED-42 7/31/00 ND ND ND 
BBF-SED-42 7/31/00 ND ND ND 
BBF-SED-42 7/31/00 ND ND ND 
BBF-SED-43 8/1/00 13 ; 6.4 
BBF-SED-43 8/1/00 ND ND | 0.94 
BBF-SED-43 8/1/00 ND ND ND 
BBF-SED-44 8/4/00 ND ND ND 
BBF-SED-44 8/4/00 ND ND ND 
BBr-SED~44 8/4/00 ND ND ND 
BBF-SED-45 8/1/00 L 3.1 ND 5.4 
BBF-SED-45 8/1/00 ND ND ND ND 
BBF-SED-45 8/1/00 ND ND ND ND 
BBF-SED-46 8/3/00 ND ND ND ND 
BBF-SED-46 8/3/00 ND ND ND ND 
BBF-SED-46 8/3/00 ND ND ND ND 
BBF-SED-47 8/3/00 ND ND ND i. 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID 


BBF-SED-47 8/3/00 
BBF-SED-47 8/3/00 
BBF-SED-48 8/1/00 
BBF-SED-48 8/1/00 
BBF-SED-~48 8/1/00 
BBF-SED-49 8/2/00 
BBF-SED-49 8/2/00 
BBF-SED-49 8/2/00 
BBF-SED-50 8/2/00 
BBF-SED-50 8/2/00 
‘BBF-SED-50 8/2/00 
BBF-SED-51 8/2/00 
BBF-SED-S51 8/2/00 
BBF-SED-51 8/2/00 
BBF-SED-52 8/3/00 
BBF-SED-52 8/3/00 
BBF-SED-52 8/3/00 
BBF-SED-S3 8/3/00 
BBF-SED-53 8/3/00 
BBF-SED-53 8/3/00 
BBF-SED-54 8/2/00 
BBF-SED-54 8/2/00 
BBF-SED-54 8/2/00 
BBF-SED-55 8/2/00 
BBF-SED-55 8/2/00 
BBF-SED-55 8/2/00 
BBF-SED-56 8/2/00 
BBF-SED-56 8/2/00 
BBF-SED-57 8/2/00 
BBF-SED-57 8/2/00 
BBF-SED-57 8/2/00 
BBF-SED-58 8/1/00 


3 3 Fluorene 
g % » rs 3 Phenanthrene 


CE 
5556555556555 5555558 |Naphthatne 
GgnnG 


1.2 


— 
> 


ND 
ND 
ND 
ND 
ND 


S24 66866: 
56568588 
Sa85g0 86: 


23555: 


COm 

oS EERE 
o 
wo 
~ 


= : 
2 § 
re 
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EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-58 


BBF-SED-58 
BBF-SED-58 
BBF-SED-59 
BBF-SED-59 
BBF-SED-59 
BBF-SED-60 
BBF-SED-60 
BBF-SED-60 


Notes: 


--- = Not Analyzed 
ND = Not Detected 
* Results in table are the average of two 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 


8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 


duplicate sample results 


BBF-SED-01 
BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 
BBF-SED-13 
BBF-SED-14 
BBF-SED-14 


i=) 
uorene 


86866: 


~ 
\o 


86: 
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345605666 Naphthalene 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 


10/18/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/20/00 
7/20/00 
7/20/00 
7/21/00 
7/21/00 
7/21/00 
7/25/00 
7/25/00 
7/25/00 
9/7/00 
9/7/00 
9/7/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 


Sample | Ar 
Date 1 


oclor 
016 
ND 


5588586588! 55551 8555551 58555551 558 


$56556585551 5555! 5555551 55555551555 
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Aroclor 
1221 
ND 


$5555655651 55551 5535551 58555551 5558 
$3586555551 5555! 3535551 555555515552 
35555585551 55551 3355551 55555551 3555 
5555555585! 5555! 3555551 55555551 3558 


58888555551 85551 355558 


PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Aroclor} Aroclor} Aroclor] Aroclor 
1232 1242 1248 1254 


Aroclor 
1260 


566666618856 


1/23/01 


1/23/01 


MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Aroclor} Aroclor} Aroclor} Aroclor] Aroclor} Aroclor | Aroclor 
1016 1221 1232 1242 1248 1254 1260 


BBF-SED-15 7/26/00 — — — _- _ _— _ 
BBF-SED-15 7/26/00 ND ND ND ND ND ND ND 
BBF-SED-15 7/26/00 ND ND ND ND ND ND ND 
BBF-SED-16 9/6/00 ND ND ND ND ND ND ND 
BBF-SED-16 9/6/00 ND ND ND ND ND ND ND 
BBF-SED-16 9/6/00 ND ND ND ND ND ND ND 
BBF-SED-17 7/26/00 ND ND ND ND ND ND ND 
BBF-SED-17 7/26/00 ND ND ND ND ND ND ND 
BBF-SED-17 7/26/00 ND ND ND ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND ND ND ND 
BBF-SED-18 7/27100 ND ND ND ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND ND ND ND 
BBF-SED-19 8/15/00 ND ND ND ND ND 
BBF-SED-19 8/15/00 ND ND ND ND ND 
BBF-SED-19 8/15/00 -— oo -—- - --- 
BBF-SED-20 8/14/00 ND ND ND ND ND 
BBF-SED-20 8/14/00 ND ND ND ND ND 
BBF-SED-21 8/14/00 ND ND ND ND ND 

BBF-SED-21A 8/14/00 _ -- - _ _— 

BBF-SED-21A 8/14/00 ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND 
BBF-SED-25 8/11/00 ND ND ND ND ND 
BBF-SED-25 8/11/00 ND ND ND ND ND 
BBF-SED-25 8/11/00 ND ND ND ND ND 
BBF-SED-26 8/11/00 ND ND ND ND ND 
BBF-SED-26 8/11/00 ND ND ND ND ND 
BBF-SED-26 8/11/00 ND ND ND ND ND 
BBF-SED-27 8/11/00 ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Aroclor} Aroclor | Aroclor] Aroclor} Aroclor} Aroclor} Aroclor 
Sample ID 1016 1221 1232 1242 1248 1254 1260 


BBF-SED-27 8/11/00 
BBF-SED-27 8/11/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-28 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-29 8/9/00 
BBF-SED-30 7/27/00 
BBF-SED-30 7/27/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-31 7/28/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-32 8/9/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-33 7/27/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-34 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-35 8/8/00 
BBF-SED-36 8/8/00 
BBF-SED-36 8/8/00 
BBF-SED-36 8/8/00 
BBF-SED-37 7/28/00 
BBF-SED-37 7/28/00 
BBF-SED-37 7/28/00 
BBF-SED-38 8/7/00 
BBF-SED-38 8/7/00 
BBF-SED-39 8/7/00 
BBF-SED-39 8/7/00 


5555555555555 5555558 


nN Zo 
Ww an 


655558555586! 


ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
‘ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND - 
ND ND 
ND ND 


538555555555 555555 55555555555 555555 
$3555555555565 65555555555 5555555555 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Aroclor} Aroclor] Aroclor} Aroclor} Aroclor 
amp ft BGS Date 1016 1221 1232 1242 1248 
ND ND ND ND ND 


BBF-SED-39 


Aroclor | Aroclor 
1254 1260 
ND 


8/7/00 


BBF-SED-~40 7/31/00 ND ND ND ND ND ND 
BBF-SED~40 7/31/00 ND ND ND ND ND 
BBF-SED~40 7/31/00 ND ND ND ND ND 
BBF-SED-41 8/4/00 ND ND ND ND ND 
BBF-SED-~41 8/4/00 ND ND ND ND ND 
BBF-SED-41 8/4/00 ND ND ND ND ND 
BBF-SED-42 7/31/00 ND ND ND ND ND 
BBF-SED-42 7/31/00 ND ND ND ND ND 
BBF-SED-42 7/31/00 ND ND ND ND ND ND 
BBF-SED-43 8/1/00 ND ND ND ND ND 0.29 
BBF-SED-43 8/1/00 ND ND ND ND ND ND 
BBF-SED-43 8/1/00 ND ND ND ND ND ND 
BBF-SED-~44 8/4/00 ND ND ND ND ND ND 
BBF-SED-44 8/4/00 ND ND ND ND ND ND 
BBF-SED-44 8/4/00 ND ND ND ND ND ND 
BBF-SED-45 8/1/00 ND ND ND ND ND 1.1 
BBF-SED-~45 8/1/00 ND ND ND ND ND ND 
BBF-SED-45 8/1/00 ND ND ND ND ND ND 
BBF-SED-46 8/3/00 ND ND ND ND ND 0.39 
BBF-SED-46 8/3/00 ND ND ND ND ND 0.077 
BBF-SED-46 8/3/00 ND ND ND ND ND ND 
BBF-SED-47 8/3/00 ND ND ND ND ND 2.2 
BBF-SED-47 8/3/00 ND ND ND ND ND 0.086 
BBF-SED-47 8/3/00 ND ND ND ND ND ND 
BBF-SED-48 8/1/00 ND ND ND ND ND 0.058 
BBF-SED-48 8/1/00 ND ND ND ND ND ND 
BBF-SED-~48 8/1/00 ND ND ND ND ND ND 
BBF-SED~49 8/2/00 ND ND ND ND ND 4.4 
BBF-SED~49 8/2/00 ND ND ND ND ND 0.33 
BBF-SED~49 8/2/00 ND ND ND ND ND ND 
BBF-SED-50 8/2/00 ND ND ND ND ND 6.1 
BBF-SED-50 8/2/00 ND ND ND ND ND 0.79 
BBF-SED-50 8/2/00 ND ND ND ND ND ND 
BBF-SED-S51 8/2/00 ND ND ND ND ND 0.44 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Aroclor] Aroclor} Aroclor] Aroclor} Aroclor| Aroclor 
Sample ID (ft BGS) Date 1016 | 1221 1232 | 1242 | 1248 | 1254 
24 ND ND ND ND ND ND 


Aroclor 
1260 


BBF-SED-51 8/2/00 ND 
BBF-SED-51 8/2/00 ND ND ND ND ND ND 
BBF-SED-52 8/3/00 ND ND ND ND ND ND 
BBF-SED-52 8/3/00 ND ND ND ND ND 
BBF-SED-52 8/3/00 ND ND ND ND ND 
BBF-SED-53 8/3/00 ND ND ND ND ND 
BBF-SED-53 8/3/00 ND ND ND ND ND 
BBF-SED-53 8/3/00 ND ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND ND 
BBF-SED-56 8/2/00 ND ND ND ND ND 
BBF-SED-56 8/2/00 ND ND ND ND ND 
BBF-SED-57 8/2/00 ND ND ND ND ND 
BBF-SED-57 8/2/00 ND ND ND ND ND 
BBF-SED-57 8/2/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ‘| ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND 
BBF-SED-60 8/1/00 ND ND ND ND ND 
BBF-SED-60 8/1/00 ND ND ND ND ND 
BBF-SED-60 8/1/00 ND ND ND ND ND 
Notes: 
--- = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-01 
BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 
BBF-SED-13 
BBF-SED-14 
BBF-SED-14 
BBF-SED-15 


Sample ID 


10/18/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/20/00 
7/20/00 
7/20/00 
7/21/00 
7/21/00 
7/21/00 
7/25/00 
7/25/00 
7/25/00 
9/7/00 
9/7/00 
9/7/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 


0.0035 
0.0045 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


at 
i9666656d66 


aici 


Endo- 
sulfan 
sulfate 


alpha- Endo- | Endo- 
BHC _| beta-BHC} delta-BHC| Dieldrin| sulfan 1} sulfan I] 


5656518858 


1$666888666! 8555! 568855! 6555585! 3558 


1366566516866 


o 
So 
So 
=] 
oO 
oo 


33535555551 55551 55555: 


a 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


' 


18666666661 6855! 656855! 85556551 5585 
66685656661 85661 685: 


1666666688! 6585! 666855! 3555555! 5888 
1$655666556! 6888! 855558! 65855555! 5555 
16668688586! 6885' 6888651 5555885! 3558 


133585838551 55551 5855851 6: 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-15 7/26/00 0.014 0.0035 0.018 ND ND 
BBF-SED-15 7/26/00 ND ND ND ND a a ae ND cA ae ie ND 
BBF-SED-16 9/6/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-16 9/6/00 ND 0.031 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-16 9/6/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-17 7/26/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-17 7/26/00 ND ND : ND ND ND ND ND ND ND ND 0.024 
BBF-SED-17 7/26/00 ND ND ND ND ND ND ND ND ND ND ND 0.25 
BBF-SED-18 7/27/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-18 7/27/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-19 8/15/00 ND 0.025 ND ND ND ND ND ND ND ND ND 
BBF-SED-19 8/15/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-19 8/15/00 —_ -— — -— --- -— — _ -_- — sa 
BBF-SED-20 8/14/00 0.4 0.7 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-20 8/14/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-21 8/14/00 055 0.095 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-21A 8/14/00 -— -- -- — --- -_- -— -- -- _ — — 
BBF-SED-21A 8/14/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-22 8/14/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-23 8/15/00 i 0.1 0 ND ND ND ND ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-23 8/15/00 ND ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-24 8/11/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-25 8/11/00 0.3 0.33 0.23 ND ND ND ND 0.095 ND ND ND 
BBF-SED-25 8/11/00 0.31 0.33 0.21 ND ND ND ND 0.12 ND ND ND 
BBF-SED-25 8/11/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-26 8/11/00 0.14 ND ND ND ND 0.057 ND ND ND 
BBF-SED-26 8/11/00 ND ND ND : ND ND ND ND ND ND 
BBF-SED-26 8/11/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-27 8/11/00 0.85 ND 0.091 ND ND ND 0.72 ND ND ND 
BBF-SED-27 8/11/00 0.18 ND 0.047 ND ND ND ND ND “ND 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample Alpha- | alpha- 
Sample ID (ft BGS) Date _|4,4°-DDD/4,4’-DDE]4,4’-DDT] Aldrin| chlordane] BHC | beta-BHC| delta~BHC 
6-8 ND ND ND ND ND ND ND 


Endo- 
Endo- | Endo- sulfan 
sulfan I| sulfan II} _ sulfate 


BBF-SED-27 8/11/00 ND ND ND ND ND 
BBF-SED-28 8/9/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-28 8/9/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-28 8/9/00 ND ND ND ND ND ND ND ND ND ND ND 
BBF-SED-29 8/9/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-29 8/9/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-29 8/9/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-30 7/27/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-30 7127100 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-31 7/28/00 ND ND ND ND 0.014 ND ND ND 
BBF-SED-31 7/28/00 ND ND ND ND 0.67 ND ND ND 
BBF-SED-31 7/28/00 ND ND ND ND ND ND ND ND 
BBF-SED-32 8/9/00 ND ND ND ND ND ND ND ND 
BBF-SED-32 8/9/00 ND 0.039 ND ND ND ND ND ND 
BBF-SED-32 8/9/00 ND ND ND ND ND ND ND ND 
BBF-SED-33 7/27/00 ND ND ND ND \ ND ND ND 
BBF-SED-33 7/27/00 ND ND ND ND ND ND ND ND 
BBF-SED-33 7/27/00 ND ND ND ND ND ND ND ND 
BBF-SED-34 8/8/00 ND ND 0.49 ND ND ND ND ND 
BBF-SED-34 8/8/00 ND ND 0.54 ND ND ND ND ND 
BBF-SED-34 8/8/00 ND ND ND ND ND ND ND ND 
BBF-SED-35 8/8/00 ND 0.055 0.36 ND ND ND ND ND 
BBF-SED-35 8/8/00 ND ND 0.044 ND ND ND ND ND 
BBF-SED-35 8/8/00 ND ND ND ND ND ND ND ND 
BBF-SED-36 8/8/00 : 0.075 0.2 ND 0.073 ND ND ND ND ND 
BBF-SED-36 8/8/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-36 8/8/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-37 7/28/00 0.31 0.14 ND ND ND ND 0.11 ND ND ND 
BBF-SED-37 7/28/00 0.17 0.089 ND ND ND ND 0.058 ND ND ND 
BBF-SED-37 7/28/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-38 8/7/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-38 8/7/00 ND ND ND ND ND ND ND ND ND ND 
BBF-SED-39 8/7/00 0.65 0.77 ND ND ND ND ND ND ND 
BBF-SED-39 8/7/00 0.23 ND ND ND ND ND ND ND 
BBF-SED-39 8/7/00 ND ND ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample Alpha- | alpha- Endo- | Endo- 
Sample ID (ft BGS) Date __|4,4’°-DDD]|4,4’-DDE|4,4’-DDT| Aldrin} chlordane} BHC_ | beta-BHC] delta-BHC sulfan 1 | sulfan II 
0-2 ND ND ND ND ND ND ND ND ND ND ND 


BBF-SED-40 
BBF-SED-~40 
BBF-SED-40 
BBF-SED-41 
BBF-SED~41 
BBF-SED-41 
BBF-SED~42 
BBF-SED-42 
BBF-SED-~42 
BBF-SED-43 
BBF-SED-43 
BBF-SED-43 
BBF-SED-44 
BBF-SED-44 
BBF-SED-44 
BBF-SED-45 
BBF-SED-45 
BBF-SED-45 
BBF-SED~46 
BBF-SED~46 
BBF-SED~46 
BBF-SED-47 
BBF-SED-47 
BBF-SED-~47 
BBF-SED-48 
BBF-SED-48 
BBF-SED-48 
BBF-SED~49 
BBF-SED-49 
BBF-SED~49 
BBF-SED-50 
BBF-SED-50 
BBF-SED-50 
BBF-SED-51 
BBF-SED-51 


Endo- 
sulfan 
sulfate 


EF 


7/31/00 
7/31/00 
7/31/00 
8/4/00 
8/4/00 
8/4/00 
7/31/00 
7/31/00 
7/31/00 
8/1/00 
8/1/00 
8/1/00 
8/4/00 
8/4/00 
8/4/00 
8/1/00 
8/1/00 
8/1/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/1/00 
8/1/00 
8/1/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 


35883 


0.025 
0.0049 


0.008 
0.0014 


238: 


555555888888 5555555 5855555555555 52 


g 
5558858868855 5555555 855555555555 58 


EEE 
53555255555 558 
53555588 


3586 


655555555555 55858 


58; 


5555588585 5555 55: 


66; 


0.022 
0.0038 


a Gi 


58} 
36: 
56: 


oo 
- 
\o 
oo 
a 


So 
au 
oo 
nN 

S 

58% 
nN 
nN 


886: 


$555555 585555555555 555 585555555855 
5565555555555 555538555585555555 5555 


Soi 
568656: 
6556: 


2 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Endo- 
sulfan 
sulfate 


Sample ID I fat 
BBF-SED-51 8/2/00 ND 
BBF-SED-52 8/3/00 ND ND ND ND 
BBF-SED-52 8/3/00 ND ND ND ND 
BBF-SED-52 8/3/00 ND ND ND ND 
BBF-SED-53 8/3/00 0.038 ND ND ND ND 
BBF-SED-53 8/3/00 ND ND ND ND ND 
BBF-SED-53 8/3/00 ND ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND 
BBF-SED-54 8/2/00 ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND 
BBF-SED-55 8/2/00 ND ND ND ND 
BBF-SED-56 8/2/00 ND ND ND ND 
BBF-SED-56 8/2/00 ND ND ND ND 
BBF-SED-57 8/2/00 ND ND ND ND 
BBF-SED-57 8/2/00 ND ND ND ND 
BBF-SED-57 8/2/00 : ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND ND ND ND 
BBF-SED-58 8/1/00 ND ND i ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND ND 
BBF-SED-59 8/1/00 ND ND ND ND ND ND 
BBF-SED-60 8/1/00 i ND ND ND ND ND ND 
BBF-SED-60 8/1/00 ND ND ND ND ND ND ND 
BBF-SED-60 8/1/00 ND ND ND ND ND ND ND 

Notes: 
--- = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample Endrin Endrin gamma- | gamma- Heptachlor} Methoxy- 
Sample ID Date Endrin aldehyde ketone BHC Chlordane |Hepta-chlor} epoxide chlor Toxaphene 
ND ND ND ND ND ND ND 


BBF-SED-01 


Technical 
Chlordane 


10/18/00 


BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 
BBF-SED-13 
BBF-SED-14 
BBF-SED-14 
BBF-SED-15 


7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/19/00 
7/20/00 
7/20/00 
7/20/00 
7/21/00 
7/21/00 
7/21/00 
7/25/00 
7/25/00 
7/25/00 
9/7/00 
9/7/00 
9/7/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 


1358685555651 5665! 655551 88585551 3558 


13388685555! 55551 6588551 33855551 348 


|$668656685! $655! 6555551 55855551 5558 


$63551 656 


'§666866666! 6585! 855565! 55855551 555 
$6666855551 85551 558858 
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183358388831 55851 555555! 8355555! 558 
18868565658! 85551 3855555! 65555551 688 
168668556581 3835i 355665! 35855551 688 
1$6655855551 35351 335535! 35555551 35s 
(38856555881 835551 56555551 55555551 6888 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Date aldehyde ketone BHC Chlordane | Hepta-chlor poxide chlor Toxaphene 
ND ND ND ND ND ND ND 


7/26/00 
7/26/00 
9/6/00 
9/6/00 
9/6/00 
7/26/00 
7/26/00 
7/26/00 
7127100 
7/27/00 
7/27/00 
8/15/00 
8/15/00 
8/15/00 
8/14/00 
8/14/00 
* 8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/15/00 
8/15/00 
8/15/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 


BBF-SED-15 
BBF-SED-15 
BBF-SED-16 
BBF-SED-16 
BBF-SED-16 
BBF-SED-17 
BBF-SED-17 
BBF-SED-17 
BBF-SED-18 
BBF-SED-18 
BBF-SED-18 
BBF-SED-19 
BBF-SED-19 
BBF-SED-19 
BBF-SED-20 
BBF-SED-20 
BBF-SED-21 
BBF-SED-21A 
BBF-SED-21A 
BBF-SED-22 
BBF-SED-22 
BBF-SED-23 
BBF-SED-23 
BBF-SED-23 
BBF-SED-24 
BBF-SED-24 
BBF-SED-24 
BBF-SED-25 
BBF-SED-25 
BBF-SED-25 
BBF-SED-26 
BBF-SED-26 
BBF-SED-26 
BBF-SED-27 
BBF-SED-27 


Technical 
Chlordane 


ND 


5685555 


13338 


Oo 
_ 
nN 


$666885555855556! 55; 
$6655 5655655555555! 5551 3555555555555 


6668856866555 8555! 685! 855555558555 
6668856655555 85551 5551 555555555858 
§3555855555555555! 5551 5555555555553 
66566666 855555665! 5551 35555555555 
$353555555535555551 5551 555555558555 
§55666685855555851 555! 355555555555 
§5655566868555555! 8851 555555555558 
$8886 6 55655555555! 355) 8555555888 Se 


0.049 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample Endrin Endrin gamma- | gamma- Heptachlor| Methoxy- 
Date Endrin aldehyde ketone BHC Chlordane |Hepta-chlor| epoxide chlor Toxaphene 
ND ND ND ND ND ND ND ND ND 


8/11/00 
8/9/00 
8/9/00 
8/9/00 
8/9/00 
8/9/00 
8/9/00 

7/27/00 

7/27/00 

7/28/00 

7/28/00 

7/28/00 
8/9/00 
8/9/00 
8/9/00 

7/27/00 

7/27/00 

7/27/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 
8/8/00 

7/28/00 

7/28/00 

7/28/00 
8/7/00 
8/7/00 
8/7/00 
8/7/00 

8/7/00 


Technical 
Chlordane 


Sample ID 


BBF-SED-27 
BBF-SED-28 
BBF-SED-28 
BBF-SED-28 
BBF-SED-29 
BBF-SED-29 
BBF-SED-29 
BBF-SED-30 
BBF-SED-30 
BBF-SED-31 
BBF-SED-31 
BBF-SED-31 
BBF-SED-32 
BBF-SED-32 
BBF-SED-32 
BBF-SED-33 
BBF-SED-33 
BBF-SED-33 
BBF-SED-34 
BBF-SED-34 
BBF-SED-34 
BBF-SED-35 
BBF-SED-35 
BBF-SED-35 
BBF-SED-36 
BBF-SED-36 
BBF-SED-36 
BBF-SED-37 
BBF-SED-37 
BBF-SED-37 
BBF-SED-38 
BBF-SED-38 
BBF-SED-39 
BBF-SED-39 
BBF-SED-39 


EEE 


6566668885555 5 5555555555555 55 55 


53555858 8855555 555555555 5555555555 
5355555556 5555588555555 55855555555 
3355555555 555558555555555555555555 
55555566865 5555555 8555555555 555555 
55566 8888855555555 8555555855 S 5555 
5555555565555 555555555555555855555 
556665555568 8555555555 555555555555 
368568555555 65555555555555555555558 


5856856: 


68: 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Endrin gamma- | gamma- Heptachlor} Methoxy- Technical 
Endrin aldehyde ketone BHC Chlordane |Hepta-chlor| epoxide chlor Toxaphene | Chlordane 
ND ND ND ND ND ND 


BBF-SED-40 
BBF-SED-40 
BBF-SED-40 
BBF-SED-41 
BBF-SED-41 
BBF-SED-41 
BBF-SED-42 
BBF-SED-42 
BBF-SED-42 
BBF-SED-43 
BBF-SED-43 
BBF-SED-43 
BBF-SED-44 
BBF-SED-44 
BBF-SED-~44 
BBF-SED-45 
BBF-SED-45 
BBF-SED-45 
BBF-SED-46 
BBF-SED-46 
BBF-SED-46 
BBF-SED-47 
BBF-SED-47 
BBF-SED-47 
BBF-SED-~48 
BBF-SED-48 
BBF-SED-48 
BBF-SED-49 
BBF-SED-49 
BBF-SED-49 
BBF-SED-50 
BBF-SED-50 
BBF-SED-50 
BBF-SED-51 
BBF-SED-51 


7/31/00 
7/31/00 
7/31/00 
8/4/00 
8/4/00 
8/4/00 
7/31/00 
7/31/00 
7/31/00 
8/1/00 
8/1/00 
8/1/00 
8/4/00 
8/4/00 
8/4/00 
8/1/00 
8/1/00 
8/1/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/1/00 
8/1/00 
8/1/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 


55886 


8686555556 68565556555 


355888355555 55555555: 


= 
on 


$5555558555555555 65555555555 5555555 
$88888555555585555 55555555 5555555558 
$56565588555555 558585555 5555555558 
6888888655555 555555555555555555558 
$6866 8 8855555555555 555555555 555588 
$5565555555558 8555555555555 5555555 
$5588555555 5558555555585 55555555555 


5568566: 


6558888 
$6555555855558555558855555585555 85 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Date Endrin Hepta-chlor| epoxide chlor Toxaphene 
ND ND ND ND 


8/2/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/2/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 
8/1/00 


5. 


Technical 
Chlordane 


BBF-SED-S51 
BBF-SED-52 
BBF-SED-52 
BBF-SED-52 
BBF-SED-53 
BBF-SED-53 
BBF-SED-53 
BBF-SED-54 
BBF-SED-54 
BBF-SED-54 
BBF-SED-55 
BBF-SED-55 
BBF-SED-55 
BBF-SED-56 
BBF-SED-56 
BBF-SED-57 
BBF-SED-57 
BBF-SED-57 
BBF-SED-58 
BBF-SED-58 
BBF-SED-58 
BBF-SED-58 
BBF-SED-59 
BBF-SED-59 
BBF-SED-59 
BBF-SED-60 
BBF-SED-60 
BBF-SED-60 


$685555556555558555555555558 
556688355585 5555555 88555555 
566665668565 85 5558585555858 
$866 55555655555855555555558 
556668555555 5555555 58555555 
$5566 855555 655555555 5555558 
$555555555 555555 55555555558 
$55566868 8556555555555 588 88 


658886: 


3S: 


Notes: 
--- = Not Analyzed 
ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-01 
BBF-SED-02 
BBF-SED-02 
BBF-SED-02 
BBF-SED-03 
BBF-SED-03 
BBF-SED-04 
BBF-SED-04 
BBF-SED-04 
BBF-SED-05 
BBF-SED-05 
BBF-SED-05 
BBF-SED-06 
BBF-SED-06 
BBF-SED-06 
BBF-SED-07 
BBF-SED-07 
BBF-SED-07 
BBF-SED-08 
BBF-SED-08 
BBF-SED-09 
BBF-SED-09 
BBF-SED-10 
BBF-SED-10 
BBF-SED-11 
BBF-SED-11 
BBF-SED-11 
BBF-SED-12 
BBF-SED-12 
BBF-SED-12 
BBF-SED-13 
BBF-SED-13 
BBF-SED-13 
BBF-SED-14 
BBF-SED-14 
BBF-SED-15 
BBF-SED-15 
BBF-SED-15 
BBF-SED-16 
BBF-SED-16 
BBF-SED-16 
BBF-SED-17 
BBF-SED-17 
BBF-SED-17 
BBF-SED-18 
BBE-SED-18 


w 
La 


SSSGRSSRESETSSS 
Cole Dit lied (exer h at ALioal [fe 
265655558 


S8685855=2 855558 


a 
oo 


gras 
BSassSsssssgcssggss 


565652656565 5555555555 


R898865GSzR5R 
aBes-8=8B 
Sc 
266552 


SSSS55SSSSSSSSSSSSSGSSSESSSSESEESS 


“a 
ua 


PRO Pr sn en eee ee ne er Liem ln fot el fl ad kU 
S 
ILIV i1S1g1es 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-18 
BBF-SED-19 
BBF-SED-19 
BBF-SED-19 
BBF-SED-20 
BBF-SED-20 
BBF-SED-21 
BBF-SED-21A 
BBF-SED-21A 
BBF-SED-22 
BBF-SED-22 
BBF-SED-23 
BBF-SED-23 
BBF-SED-23 
BBF-SED-24 
BBF-SED-24 
BBF-SED-24 
BBF-SED-25 
BBF-SED-25 
BBF-SED-25 
BBF-SED-26 
BBF-SED-26 
BBF-SED-26 
BBF-SED-27 
BBF-SED-27 
BBF-SED-27 
BBF-SED-28 
BBF-SED-28 
BBF-SED-28 
BBF-SED-29 
BBF-SED-29 
BBF-SED-29 
BBF-SED-30 
BBF-SED-30 
BBF-SED-31 
BBF-SED-31 
BBF-SED-31 
BBF-SED-32 
BBF-SED-32 
BBF-SED-32 
BBF-SED-33 
BBF-SED-33 
BBF-SED-33 
BBF-SED-34 
BBF-SED-34 
BBF-SED-34 


S688 268 
R606858s8s: 


31586! 
38155555858: 


oe 
Wnn 


gercggs: 


2566355! 
5666 


6656658555555 5555555% 


~ 
a 


G2 SSS5SS555S555555GRaS 
56866856658 5555865555555855555 | 5555555555858 


8 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BBF-SED-35 
BBF-SED-35 
BBF-SED-35 
BBF-SED-36 
BBF-SED-36 
BBF-SED-36 
BBF-SED-37 
BBF-SED-37 
BBF-SED-37 
BBF-SED-38 
BBF-SED-38 
BBF-SED-39 
BBF-SED-39 
BBF-SED-39 
BBF-SED-40 
BBF-SED-40 
BBF-SED-40 
BBF-SED-41 
BBF-SED-41 
BBF-SED-41 
BBF-SED~42 
BBF-SED-42 
BBF-SED-~42 
BBF-SED-43 
BBF-SED-43 
BBF-SED-43 
BBF-SED-44 
BBF-SED-44 
BBF-SED-44 
BBF-SED-45 
BBF-SED-45 
BBF-SED-45 
BBF-SED-46 
BBF-SED-46 
BBF-SED-46 
BBF-SED-47 
BBF-SED-47 
BBF-SED-47 
BBF-SED-48 
BBF-SED-48 
BBF-SED-48 
BBF-SED-49 
BBF-SED-49 
BBF-SED-49 
BBF-SED-50 
BBF-SED-50 


N 


6655868! 


UP Teal pol ood Fat feel est fea Fret tot 


6665555584 


6.5 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


SS65S=GSSGGRG5R5GSS 
] 
56868% 


= 
o 


ped aos Fi bat it Ae Vl Se i idl it 


86 


ee eeet 


SSS6SSSESSSGSS SESE SEES SS GSESSSSSSGSSESSESEE5GS 
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MUDDY RIVER RESTORATION PROJECT 
BACK BAY FENS 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth 
p ft BGS 


BBF-SED-50 
BBF-SED-51 
BBF-SED-51 
BBF-SED-51 
BBF-SED-52 
BBF-SED-52 
BBF-SED-52 
BBF-SED-53 
BBF-SED-53 
BBF-SED-53 
BBF-SED-54 
BBF-SED-54 
BBF-SED-54 
BBF-SED-55 
BBF-SED-55 
BBF-SED-55 
BBF-SED-56 
BBF-SED-56 
BBF-SED-57 
BBF-SED-57 
BBF-SED-57 
BBF-SED-58 
BBF-SED-58 
BBF-SED-58 
BBF-SED-58 
BBF-SED-59 
BBF-SED-59 
BBF-SED-59 
BBF-SED-60 
BBF-SED-60 
BBF-SED-60 


a) 


6586 
5868: 


S5556° 8c SGsssq 


baad 
a 


ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 


66666586258 


Notes: 

— = Not Analyzed 

ND = Not Detected 

* Results in table are the average of two duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


C5-C8 Aliphatic 
Hydrocarbons 
Naphthalene 


RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED~-08 8/18/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-11 10/19/00 
RW-SED-12 10/19/00 
RW-SED-13 10/19/00 
RW-SED-16 10/19/00 


3 FS 5 g g 3 Toluene 


3335555555555 555 555555555555 SSH fuylbenene 
6686 555888 


5s 
$6555555 8555558 
5526888 


© 
# 
© 
ote Me A 
oo 
oo oO 
mm OO 


3 : 


S25588656555 


o 
Ww 


Si 


56 


35555565255 585' 


$$35555555555555555558555 5555558 
55556: 


$$3555538555555555585558 5555555 


= 
is 
S 
tal 
N 


MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID 


C5-C8 Aliphatic 
Hydrocarbons 


Hydrocarbons 


Naphthalene 


Aliphatic 


RW-SED-17 
RW-SED-18 


10/19/00 
10/19/00 


56 


3 8 = g g Toluene 


RW-SED-19 8/31/00 0.1 
RW-SED-19 8/31/00 ND 
RW-SED-19 8/31/00 ND 
RW-SED-20 8/31/00 , ND 
RW-SED-20 8/31/00 ND ND 


RW-SED-21 
RW-SED-21 
RW-SED-22 
RW-SED-22 
RW-SED-23 
RW-SED-23 
RW-SED-23 
RW-SED-24 
RW-SED-24 
RW-SED-25 
RW-SED-25 
RW-SED-26 
RW-SED-26 
RW-SED-27 
RW-SED-27 


8/31/00 
8/31/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 


oS 
wv 


586885558: 
6556855555555 5555558 
3 : 


o 
_ 


388: 
6685855656: 


RW-SED-28 8/30/00 2.0 2:9 
RW-SED-28 8/30/00 ND 
RW-SED-28 8/30/00 ND 
RW-SED-29 8/30/00 ND 
RW-SED-29 8/30/00 1.0 


RW-SED-30 
RW-SED-30 
RW-SED-30 
RW-SED-31 


8/30/00 
8/30/00 
8/30/00 
8/30/00 


6655665555555 5 568555558855 S SESS [Priylbencenc 


$5555 8 555555556655 85555855 55ST penser 
5566888555555 5555555558 


5558555555555 5555558555555555555 


5566: 
6556866555555 56 865555555555 8558 


556656585555 55555855555: 


58888886! 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


g 
an 
a8 2 : 
oO oO 
oe 2 gla 3 2 3 FS 
Sample ID S26 2S s 4 a z 
RW-SED-31 8/30/00 ND ND ND ND ND ND ND ND ND 
RW-SED-31 8/30/00 ND ND ND ND ND ND ND ND 
RW-SED-32 8/30/00 ND ND ND ND ND ND ND ND 
RW-SED-32 8/30/00 ND ND ND ND ND ND ND ND 
RW-SED-33 8/30/00 ND 1.6 ND ND ND 4 ND ND ND 
RW-SED-33 8/30/00 ND ND ND ND ND ND ND ND ND 
RW-SED-34 8/28/00 ND 3.0 12.5 ND ND ND ND E 4 
RW-SED-34 8/28/00 ND ND 3.9 ND ND ND ND ND ND 
RW-SED-35 8/28/00 ND ND 2.6 ND ND ND ND ND ND 
RW-SED-35 8/28/00 ND ND 2.4 ND ND ND ND ND ND 
RW-SED-36 8/28/00 ND ND 5.8 ND ND ND ND ND ND 
RW-SED-36 8/28/00 ND ND ND ND ND ND ND ND ND 
RW-SED-37 8/28/00 ND 1.3 11 ND ND ND ND ND ND 
RW-SED-37 8/28/00 ND ND 8.1 ND ND ND ND ND ND 
RW-SED-38 8/28/00 ND ND 4.4 ND ND ND ND ND ND 
RW-SED-38 8/28/00 ND ND ND ND ND ND ND ND ND 
RW-SED-38 8/28/00 ND ND ND ND ND ND ND ND ND 
- RW-SED-39 8/25/00 ND ND 3.0 ND ND ND ND ND ND 
RW-SED-39 8/25/00 ND ND 6.0 ND ND ND ND ND ND 
Notes: 
-— = Not Analyzed 


ND = Not Detected 
* Results in table are the average of two duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Hydrocarbons 
Hydrocarbons 


2-Methyl- 


naphthalene 
Acenaphthylene 


Aromatic 
Acenaphthene 
Benzo(a)pyrene 
fluoranthene 
Dibenz(a,h) 
anthracene 


Sample ID 


i) 
Wn 
oS 


RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-11 10/19/00 
RW-SED-12 10/19/00 
RW-SED-13 10/19/00 
RW-SED-16 10/19/00 


65558588 
55565555 s [Aliphatic 
566555566 
55555586: 


-_ 
ae 
So 
o 


~ 
tN 
wn 
—_— Oo 
ase 
= 
oo 
NR 


S3g8s8 
335888 
3555 ae 
352s 


N 
Keo 
Ww 
- 
i=) 
o 
oN 
Kom = 
> @e 


$56656555658' 
3333538535535 5555555555555585 58 
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Ww 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


RW-SED-17 10/19/00 
RW-SED-18 10/19/00 
RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-20 8/31/00 
RW-SED-20 8/31/00 
RW-SED-21 8/31/00 
RW-SED-21 8/31/00 
RW-SED-22 8/30/00 
RW-SED-22 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-24 8/30/00 
RW-SED-24 8/30/00 
RW-SED-25 8/30/00 
RW-SED-25 8/30/00 
RW-SED-26 8/30/00 
RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-29 8/30/00 
RW-SED-29 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-31 8/30/00 


3 Acenaphthylene 
Anthracene 


atte 3 |Acenaphthene 


CES 


55688855 555555555555555 58 


555685685556 


55555888658 855555 555558: 
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586: 
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ae 
> o 


66} 


5855555885: 


g 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


: 2 | 2 : 
5 5 ed melt cpa bee 5 2 2 
23.25 e/a |8 s |e 23 
22542 Be ubeaelt oly 1 gS |§& g 8 
— YS A= oO oO i=} [o} jo} 
Sample ID 2 FjO <r < < < a [ae ge 
RW-SED-31 8/30/00 ND ND ND ND ND 0.5 
RW-SED-31 8/30/00 ND ND ND 0.87 0.5 ND 
RW-SED-32 8/30/00 ND ND ND 0.61 0.525 ND 
RW-SED-32 8/30/00 ND ND ND ND ND ND 
RW-SED-33 8/30/00 ND ND Wey) 7.25 ND 
RW-SED-33 8/30/00 ND ND ND ND ND 
RW-SED-34 8/28/00 ils ND 2.16 ND 
RW-SED-34 8/28/00 ND ND ND ND ND 
RW-SED-35 8/28/00 ND 11 ND 
RW-SED-35 8/28/00 ND ND ND 
RW-SED-36 8/28/00 } ND ND 
RW-SED-36 8/28/00 ND ND ND ND 
RW-SED-37 8/28/00 ND ND ND 
RW-SED-37 8/28/00 ND ND ND 0.86 
RW-SED-38 8/28/00 ND ND ND 1.15 
RW-SED-38 8/28/00 ND ND ND ND 
RW-SED-38 8/28/00 ND ND ND ND 
RW-SED-39 8/25/00 ND ND ND ND 
RW-SED-39 8/25/00 ND ND ND ND 
Notes: 
-— = Not Analyzed 


ND = Not Detected 
* Results in table are the average of two 
duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


luoranthene 
Naphthalene 
Phenanthrene 


Sample ID 


we 
fea) 
an 
Oo 
oo 
oo 


RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-11 10/19/00 
RW-SED-12 10/19/00 
RW-SED-13 10/19/00 
RW-SED-16 10/19/00 


55556666: 


5555556: 


Wn 
wm 


_ 
— 


5555555555555 558855e% 


Re 
ow 


GGG: 


323555855556 
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xl 


S 
\o 
co 
° 
Nn 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Fluoranthene 
Phenanthrene 


Sample ID 


3 Naphthalene 


RW-SED-17 10/19/00 
RW-SED-18 10/19/00 
RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-20 8/31/00 
RW-SED-20 8/31/00 
RW-SED-21 8/31/00 
RW-SED-21 8/31/00 
RW-SED-22 8/30/00 
RW-SED-22 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-24 8/30/00 
RW-SED-24 8/30/00 
RW-SED-25 8/30/00 
RW-SED-25 8/30/00 
RW-SED-26 8/30/00 
RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-29 8/30/00 
RW-SED-29 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-31 8/30/00 


Son 
oo 00 ; 
2. 


ae 

i) 

— 

= oo 
w AUnunwM 
de NYA wo 


a - 


= 6 


695865688865: 
3 4 


555558656666 688 88555558: 


6588855568: 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 


EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


é 

= 

S 

Sample ID 4 
RW-SED-31 8/30/00 ND ND 
RW-SED-31 8/30/00 ND ND 
RW-SED-32 8/30/00 ND ND 
RW-SED-32 8/30/00 ND ND 
RW-SED-33 8/30/00 ND ND 
RW-SED-33 8/30/00 ND ND 
RW-SED-34 8/28/00 ND 
RW-SED-34 8/28/00 ND 
RW-SED-35 8/28/00 : 
RW-SED-35 8/28/00 ND 
RW-SED-36 8/28/00 2.4 ‘ 
RW-SED-36 8/28/00 ND ND 
RW-SED-37 8/28/00 ND ND 
RW-SED-37 8/28/00 ND ND 
RW-SED-38 8/28/00 1.1 ND 
RW-SED-38 8/28/00 ND ND 
RW-SED-38 8/28/00 ND ND 
RW-SED-39 8/25/00 ND ND 
RW-SED-39 8/25/00 ND ND 
Notes: 
— =Not Analyzed 


ND = Not Detected 
* Results in table are the average of two 
duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample | Aroclor] Aroclor] Aroclor] Aroclor| Aroclor} Aroclor] Aroclor 
1016 1221 1232 1242 1248 1254 1260 


8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/11/00 
8/16/00 
8/16/00 
8/16/00 
8/10/00 
8/10/00 
8/10/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/17/00 


Sample ID 


RW-SED-01 
RW-SED-01 
RW-SED-01 
RW-SED-02 
RW-SED-02 
RW-SED-02 
RW-SED-03 
RW-SED-03 
RW-SED-03 
RW-SED-04 
RW-SED-04 
RW-SED-04 
RW-SED-05 
RW-SED-05 
RW-SED-05 
RW-SED-06 
RW-SED-06 
RW-SED-06 
RW-SED-07 


11886 


335111335111 383 


13331':133%31 


$$65888555111555111595111 3555111382 


RW-SED-19 8/31/00 


Zz 
o 


ND 

ND 

ND 

ND 
RW-SED-07 8/17/00 ND 
RW-SED-07 8/17/00 ND 
RW-SED-08 8/18/00 _ 
RW-SED-08 8/18/00 —_ - 
RW-SED-08 8/18/00 _— -- — 
RW-SED-09 8/17/00 ND ND ND ND 
RW-SED-09 8/17/00 ND ND ND ND 
RW-SED-09 8/17/00 ND ND ND ND 
RW-SED-11 10/19/00 ND ND ND ND 
RW-SED-12 10/19/00 ND ND ND ND 
RW-SED-13 10/19/00 ND ND ND ND 
RW-SED-16 10/19/00 ND ND ND ND 
RW-SED-17 10/19/00 ND ND ND ND 
RW-SED-18 10/19/00 ND ND ND ND 

ND ND ND. 


Page 1 of 3 


1/23/01 


1/23/01 


MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth 
Sample ID ft BGS) 


RW-SED-19 2-4 8/31/00 
RW-SED-19 8/31/00 
RW-SED-20 8/31/00 
RW-SED-20 8/31/00 
RW-SED-21 8/31/00 
RW-SED-21 8/31/00 
RW-SED-22 8/30/00 
RW-SED-22 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-24 8/30/00 
RW-SED-24 8/30/00 
RW-SED-25 8/30/00 
RW-SED-25 8/30/00 
RW-SED-26 8/30/00 
RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-29 8/30/00 
RW-SED-29 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-32 8/30/00 
RW-SED-32 8/30/00 
RW-SED-33 8/30/00 
RW-SED-33 8/30/00 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Aroclor} Aroclor} Aroclor} Aroclor} Aroclor| Aroclor} Aroclor 
Sample ID (ft BGS) Date 1016 | 1221 1232 1242 | 1248 | 1254 | 1260 


RW-SED-34 0-2 8/28/00 


RW-SED-34 8/28/00 
RW-SED-35 8/28/00 
RW-SED-35 8/28/00 
RW-SED-36 8/28/00 
RW-SED-36 8/28/00 
RW-SED-37 8/28/00 
RW-SED-37 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-39 8/25/00 
RW-SED-39 8/25/00 

Notes: 

—— =Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample alpha- Endo- | Endo- 
ap ft BGS) Date __|4,4’-DDD]4,4'-DDE|4.4’-DDT| Aldrin] BHC _ | beta-BHC| delta-BHC| Dieldrin| sulfan I| sulfan I 
0 ND ND ND ND ND ND ND ND ND 


RW-SED-01 


Endo- 
sulfan 
sulfate Endri 


8/11/00 


RW-SED-01 8/11/00 ND ND 
RW-SED-01 8/11/00 ND ND 
RW-SED-02 8/11/00 — _ 
RW-SED-02 8/11/00 — 
RW-SED-02 8/11/00 = 
RW-SED-03 8/16/00 ND 
RW-SED-03 8/16/00 ND 
RW-SED-03 8/16/00 ND 
RW-SED-~04 8/10/00 — 
RW-SED-04 8/10/00 _ 
RW-SED-04 8/10/00 -— 
RW-SED-05 8/14/00 0.18 


RW-SED-05 
RW-SED-05 
RW-SED-06 
RW-SED-06 
RW-SED-06 
RW-SED-07 
RW-SED-07 
RW-SED-07 
RW-SED-08 
RW-SED-08 
RW-SED-08 
RW-SED-09 
RW-SED-09 
RW-SED-09 
RW-SED-11 
RW-SED-12 
RW-SED-13 
RW-SED-16 
RW-SED-17 
RW-SED-18 
RW-SED-19 


8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/14/00 
8/17/00 
8/17/00 
8/17/00 
8/18/00 
8/18/00 
8/18/00 
8/17/00 
8/17/00 
8/17/00 
10/19/00 
10/19/00 
10/19/00 
10/19/00 
10/19/00 
10/19/00 
8/31/00 


S6G111555111585111 88 


6995555555111 93551115355111 555111 8s 
$$55555555111953551119555111 5888111 88S 
S6ggggeeagtltaaart! éaellhaegelit ae 
6666655555111 5355111555111555111 8% 
6959555 5555!111955111955111 39359111388 
$$65959555!11135511199911199911182 
6655555555111 55G11 1585111888111 Bs 
66995555551115355111355111955111588 
699559555551115355111535991115855111588 


6656566668111 555111 88: 


§5655555558! |! 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample Endo- 
Depth Sample alpha- Endo- | Endo- sulfan 
Sample ID (ft BGS) Date _|4,4°-DDD/4,4°-DDE|4,4’-DDT] Aldrin} BHC | beta-BHC| delta-BHC sulfan I} sulfan IT] _ sulfate Endrin 
0.57 ND ND ND ND ND ND ND ND ND 


RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-20 8/31/00 
RW-SED-20 8/31/00 
RW-SED-21 8/31/00 
RW-SED-21 8/31/00 
RW-SED-22 8/30/00 
RW-SED-22 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-24 8/30/00 
RW-SED-24 8/30/00 
RW-SED-25 8/30/00 
RW-SED-25 8/30/00 
RW-SED-26 8/30/00 
RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-29 8/30/00 
RW-SED-29 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-32 8/30/00 
RW-SED-32 8/30/00 
RW-SED-33 8/30/00 
RW-SED-33 8/30/00 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Endo- 
alpha- Endo- | Endo- sulfan 
Sample ID 4,4'-DDT| Aldrin} BHC _ | beta-BHC| delta-BHC|Dieldrin| sulfan I] sulfan II| sulfate Endrin 


RW-SED-34 8/28/00 
RW-SED-34 8/28/00 
RW-SED-35 8/28/00 
RW-SED-35 8/28/00 
RW-SED-36 8/28/00 
RW-SED-36 8/28/00 
RW-SED-37 8/28/00 
RW-SED-37 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-39 8/25/00 
RW-SED-39 8/25/00 

Notes: 

-—- = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample Endrin Endrin gamma- Heptachlor} Methoxy- 
Sample ID (ft BGS) Date aldehyde ketone BHC Hepta-chlor} epoxide chlor Toxaphene | Chlordane 
0 ND ND ND ND ND ND ND ND 


RW-SED-01 


8/11/00 


RW-SED-01 8/11/00 ND ND ND ND ND ND 
RW-SED-01 8/11/00 ND ND ND ND ND ND 
RW-SED-02 8/11/00 _ _ — —_ os ao 
RW-SED-02 8/11/00 _ _ -- —_ —— = 
RW-SED-02 8/11/00 _ --- — _ —- = 
RW-SED-03 8/16/00 ND ND ND ND ND ND 
RW-SED-03 8/16/00 ND ND ND ND ND ND 
RW-SED-03 8/16/00 ND ND ND ND ND ND 
RW-SED-04 8/10/00 _ - _ -- —_ = 
RW-SED-04 8/10/00 -- _ -—- _ ae = 
RW-SED-04 8/10/00 - _ _ —_ — = 
RW-SED-05 8/14/00 ND ND ND ND ND ND 
RW-SED-05 8/14/00 ND ND ND ND ND ND 
RW-SED-05 8/14/00 ND ND ND ND ND ND 
RW-SED-06 8/14/00 _ -- _ —_ — — 
RW-SED-06 8/14/00 _ -- _ -- —_ = 
RW-SED-06 8/14/00 _ -- _ —_ _ — 
RW-SED-07 8/17/00 ND ND ND ND ND ND 
RW-SED-07 8/17/00 ND ND ND ND ND ND 
RW-SED-07 8/17/00 ND ND ND ND ND ND 
RW-SED-08 8/18/00 _ -_- -- = = == 
RW-SED-08 8/18/00 -_ -— -- _ _ a 
RW-SED-08 8/18/00 — _ — —_— _ = 
RW-SED-09 8/17/00 ND ND ND ND ND ND 
RW-SED-09 8/17/00 ND ND ND ND ND ND 
RW-SED-09 8/17/00 ND ND ND ND ND ND 
RW-SED-11 10/19/00 ND ND ND ND ND ND 
RW-SED-12 10/19/00 ND ND ND ND ND ND 
RW-SED-13 10/19/00 ND ND ND ND ND ND 
RW-SED-16 10/19/00 ND ND ND ND ND ND 
RW-SED-17 10/19/00 ND ND ND ND ND ND 
RW-SED-18 10/19/00 ND ND ND ND ND ND 
RW-SED-19 8/31/00 ND ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample Endrin Endrin gamma- Heptachlor} Methoxy- 
amp ft BGS Date aldehyde ketone BHC __|Hepta-chlor} epoxide chlor 
2-4 ND ND ND ND ND 


RW-SED-19 
RW-SED-19 
RW-SED-20 
RW-SED-20 
RW-SED-21 
RW-SED-21 
RW-SED-22 
RW-SED-22 
RW-SED-23 
RW-SED-23 
RW-SED-23 
RW-SED-24 
RW-SED-24 
RW-SED-25 
RW-SED-25 
RW-SED-26 


ND ND 


8/31/00 
8/31/00 
8/31/00 
8/31/00 
8/31/00 
8/31/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 


RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 


RW-SED-28 
RW-SED-28 
RW-SED-28 
RW-SED-29 
RW-SED-29 
RW-SED-30 
RW-SED-30 
RW-SED-30 
RW-SED-31 
RW-SED-31 
RW-SED-31 
RW-SED-32 
RW-SED-32 
RW-SED-33 
RW-SED-33 


8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
8/30/00 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample Endrin Endrin gamma- Heptachlor} Methoxy- 
Sample ID (ft BGS Date aldehyde ketone BHC Hepta-chlor} epoxide chlor Toxaphene | Chlordane 


RW-SED-34 0-2 8/28/00 
RW-SED-34 8/28/00 
RW-SED-35 8/28/00 
RW-SED-35 8/28/00 
RW-SED-36 8/28/00 
RW-SED-36 8/28/00 
RW-SED-37 8/28/00 
RW-SED-37 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-38 8/28/00 
RW-SED-39 8/25/00 
RW-SED-39 8/25/00 

Notes: 

— = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-01 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-02 8/11/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-03 8/16/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-04 8/10/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-05 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-06 8/14/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-07 8/17/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-08 8/18/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-09 8/17/00 
RW-SED-11 10/19/00 
RW-SED-12 10/19/00 
RW-SED-13 10/19/00 
RW-SED-16 10/19/00 
RW-SED-17 10/19/00 
RW-SED-18 10/19/00 


dds 
36555555> 


68: 
255586: 


NN 
Zee 
WwW oo 
Ze 
co 
n 
= 

> 
au 


8856: 


ND 
ND 


=§88S8ae 
§$935%556555555' 


558855555 855555555 5555555555555 58 


Yea geas els: 
t nN W WN CO Co: 
ae! Wr OUNSO™ 


= St 
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MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


TCLP 

Chromium TCLP Lead 

(mg/L) | Chromium] (mp/L) Mercu: Selenium Silver 
31 ies 


RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-19 8/31/00 
RW-SED-20 8/31/00 
RW-SED-20 8/31/00 
RW-SED-21 8/31/00 
RW-SED-21 8/31/00 
RW-SED-22 8/30/00 
RW-SED-22 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-23 8/30/00 
RW-SED-24 8/30/00 
RW-SED-24 8/30/00 
RW-SED-25 8/30/00 
RW-SED-25 8/30/00 
RW-SED-26 8/30/00 
RW-SED-26 8/30/00 
RW-SED-27 8/30/00 
RW-SED-27 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-28 8/30/00 
RW-SED-29 8/30/00 
RW-SED-29 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-30 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-31 8/30/00 
RW-SED-32 8/30/00 
RW-SED-32 8/30/00 


aa) 


583 


_ 


555555555 5' 


rt es ty > 
Ww 


5555555555555 55555555555 SES 5555S 


55555555555 55' 
5685868855555: 
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RW-SED-33 
RW-SED-33 
RW-SED-34 
RW-SED-34 
RW-SED-35 
RW-SED-35 
RW-SED-36 
RW-SED-36 
RW-SED-37 
RW-SED-37 
RW-SED-38 
RW-SED-38 
RW-SED-38 
RW-SED-39 
RW-SED-39 


MUDDY RIVER RESTORATION PROJECT 
RIVERWAY 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


3 TCLP ; 
Chromium TCLP Lead 
Arsenic Cadmium | (mg Chromium| (mg Lead Mer 
ND ND ND 


8/30/00 
8/30/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/28/00 
8/25/00 
8/25/00 


§$6555555656558 


-—- = Not Analyzed 
ND = Not Detected 
* Results in table are the average of two duplicate sample results 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


C5-C8 Aliphatic 


Hydrocarbons 


Ethylbenzene 
Methy] tert- 
butyl ether 


Sample ID | Depth (ft) 


LP-SED-01 


8/15/00 


wn 
i] 


LP-SED-01 8/15/00 ND 
LP-SED-01 8/15/00 4.4 ND 
LP-SED-02 8/15/00 ND 
LP-SED-02 8/15/00 ND 
LP-SED-03 8/18/00 ND 
LP-SED-03 8/18/00 ND 
LP-SED-04 8/15/00 ND 
LP-SED-04 8/15/00 ND 
LP-SED-05 8/18/00 ND 
LP-SED-05 8/18/00 ND 
LP-SED-06 8/15/00 1.6 


LP-SED-06 
LP-SED-07 
LP-SED-07 
LP-SED-08 
LP-SED-08 
LP-SED-09 
LP-SED-09 
LP-SED-10 
LP-SED-10 
LP-SED-10 
LP-SED-11 
LP-SED-11 
LP-SED-11 
LP-SED-12 
LP-SED-12 
LP-SED-12 
LP-SED-13 
LP-SED-13 
LP-SED-13 


8/15/00 
8/18/00 
8/18/00 
8/15/00 
8/15/00 
8/18/00 
8/18/00 
8/7/00 
8/7/00 
8/7/00 
8/22/00 
8/22/00 
8/22/00 
8/18/00 
8/18/00 
8/18/00 
8/23/00 
8/23/00 
8/23/00 


386: 


56d: 


tro 
~ 


$5555 855555555555 555555555 55 
$55555555 555 555555555555 55555 85 
$3355588 865555 555555555555555 5S 
55555555555 5SS55555555555555555 m,p-Xylene 
555555555 65555 55555555555 55555S 
53556555 8655555555558 5 55553 EFSF [Nophthalene 
3355655588 55555 5555555555585 SS 


55558 S8EL SS! 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


3 

2¢ zg 

ao o 

se N 5 

<s 5 te 

) 2 ca 

Sample | Sample Q § a A 

Sample ID | Depth (ft) 3 5 2 
LP-SED-14 8/18/00 ND ND ND ND ND ND ND 
LP-SED-14 8/18/00 ND ND ND ND ND ND ND 
LP-SED-15 8/22/00 ND ND ND ND ND ND ND 
LP-SED-15 8/22/00 ND ND ND ND ND ND ND 
LP-SED-16 8/23/00 ND ND ND ND ND ND ND 
LP-SED-16 8/23/00 ND ND ND ND ND ND ND 
LP-SED-16 8/23/00 ND ND ND ND ND ND ND 
LP-SED-17 8/21/00 ND ND ND ND ND ND ND 
LP-SED-17 8/21/00 ND ND ND ND ND ND ND 
LP-SED-17 8/21/00 ND ND ND ND ND ND ND 
LP-SED-18 8/22/00 8.6 : ND ND ND ND ND ND 
LP-SED-18 8/22/00 ND ND ND ND ND ND ND ND 
LP-SED-19 8/7/00 ND ND ND ND ND ND ND ND 
LP-SED-19 8/7/00 ND ND ND ND ND ND ND ND 
LP-SED-19 8/7/00 ND ND ND ND ND ND ND ND 
LP-SED-20 8/23/00 ND 3.9 ND ND ND ND ND ND 
LP-SED-20 8/23/00 ND 4 ND ND ND ND ND ND 
LP-SED-20 8/23/00 ND ND ND ND ND ND ND ND 
LP-SED-21 8/21/00 ND ND ND ND ND ND ND ND 
LP-SED-21 8/21/00 ND 2.9 ND ND ND ND ND ND 
LP-SED-21 8/21/00 ND ND ND ND ND ND ND ND 
LP-SED-22 8/22/00 ND 3.4 ND ND ND ND ND 
LP-SED-22 8/22/00 ND 2.8 ND ND ND ND ND 
LP-SED-22 8/22/00 ND ND ND ND ND ND ND 
LP-SED-23 8/23/00 33 ND ND ND ND ND ND 
LP-SED-23 8/23/00 ND ND ND ND ND ND ND 
LP-SED-23 8/23/00 ND 0.73 ND ND ND ND ND 
LP-SED-24 8/21/00 ND 7 ND ND ND ND 79 
LP-SED-24 8/21/00 ND 0.75 ND ND ND ND ND ND 
LP-SED-24 8/21/00 ND ND ND ND ND ND ND ND 
LP-SED-25 8/21/00 ND ND ND ND ND ND ND ND 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


3 
is 
a5 g Soot ag 
<2 8 £2 3 
°° 2 BD = 
Sample | Sample | © 2 S sb ot 
Sample ID | Depth (ft) Ob a $3 s 
LP-SED-25 8/21/00 8.7 ND ND ND ND ND ND 
LP-SED-25 8/21/00 ND ND ND ND ND ND ND 
LP-SED-26 8/22/00 ND ND ND ND ND ND ND 
LP-SED-26 8/22/00 ND ND ND ND ND ND ND 
LP-SED-26 8/22/00 ND ND ND ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND ND ND ND 
WL-SED-1 8/9/00 9.3 ND ND ND ND ND ND 
WL-SED-1 8/9/00 15 ND ND ND ND ND ND 
WL-SED-1 8/9/00 18 ND ND ND ND ND ND 
WL-SED-2 10/18/00 ND ND ND ND ND ND ND 
WL-SED-3 10/18/00 ND ND ND ND ND ND ND 
WL-SED-4 10/18/00 ND ND ND ND ND ND ND 
WL-SED-5 8/9/00 4.8 ND ND ND ND ND ND 
WL-SED-5 8/9/00 ll ND ND ND ND ND ND 
WL-SED-5 8/9/00 7.4 ND ND ND ND ND ND 


Notes: 

-— = Not Analyzed 

ND = Not Detected 

* Results in table are the average of two duplicate sample results 
LP in sample ID indicates Leverett Pond 

WP in sample ID indicates Willow Pond 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample ID 


Benzo(a)pyrene 
[Benzo(b) 
fluoranthene 
Fiore | 
Nephew 
Phenanthrene 


LP-SED-01 8/15/00 

8/15/00 

8/15/00 

8/15/00 

8/15/00 

8/18/00 

8/18/00 

8/15/00 

8/15/00 
LP-SED-05 8/18/00 
LP-SED-05 8/18/00 
LP-SED-06 8/15/00 
LP-SED-06 8/15/00 
LP-SED-07 8/18/00 
LP-SED-07 8/18/00 
LP-SED-08 8/15/00 
LP-SED-08 8/15/00 
LP-SED-09 8/18/00 
LP-SED-09 8/18/00 
LP-SED-10 8/7/00 
LP-SED-10 8/7/00 
LP-SED-10 8/7/00 
LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-14 8/18/00 
LP-SED-14 8/18/00 
LP-SED-15 8/22/00 


5 


No 
wb 
mb 


gag 
338% 
3 
5 
£333 
gegen 
288s 
Gadi 
GRgRz 


38 
= 
° 
m 
~ 
o 
Nv 
x 
— 
Ww 
~ 
w 


3 
8 


55553' 
55556 
3353s 
533i 


ice 
356 
gag: 


gs 8: 
N33 

333 
g 


3 33d: 
Sasghadaa 
o3o38s: 
ak 
gogz 


3585: 


5558' 
355585555 5555555 555585555 


858s 
838s: 
3356 


- nN 
uo 


5358 
55528586! 
3858s 


Cie 


Oo 
aS 


558855855 
35586 
$38885858: 


co 

o 
Sou 
aes 
anuww 


= 333535 
3323583 
3655655555555 5 555555555555 55555552 
3355555: 
3353563 
é 
g 
3 
Shiga cseeeasgsua 
g 
3 
3 
3 
3 


Nd 
wn 
N 
° 
Ww 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth 
Sample ID (ft 


-Methyl- 
naphthalene 


Acenaphthene 
cenaphthylene 
Benzo(a)pyrene 
3 hrysene 
IFluoranthene 
Reptile | 


5388585855555 


LP-SED-15 8/22/00 
LP-SED-16 8/23/00 
LP-SED-16 8/23/00 
LP-SED-16 8/23/00 
LP-SED-17 8/21/00 
LP-SED-17 8/21/00 
LP-SED-17 8/21/00 
LP-SED-18 8/22/00 
LP-SED-18 8/22/00 
LP-SED-19 8/7/00 

LP-SED-19 8/7/00 

LP-SED-19 8/7/00 

LP-SED-20 8/23/00 
LP-SED-20 8/23/00 
LP-SED-20 8/23/00 
LP-SED-21 8/21/00 
LP-SED-21 8/21/00 
LP-SED-21 8/21/00 
LP-SED-22 8/22/00 
LP-SED-22 8/22/00 
LP-SED-22 8/22/00 
LP-SED-23 8/23/00 
LP-SED-23 8/23/00 
LP-SED-23 8/23/00 
LP-SED-24 8/21/00 
LP-SED-24 8/21/00 
LP-SED-24 8/21/00 
LP-SED-25 8/21/00 
LP-SED-25 8/21/00 
LP-SED-25 8/21/00 
LP-SED-26 8/22/00 
LP-SED-26 8/22/00 
LP-SED-26 8/22/00 
WL-SED-1 8/9/00 


5g 
5S 


Um ww 
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i) 
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o 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


: ; 
2 o © ‘ 
= o ao 
El 3 5 5 E a 
Sample waty | ( ee S 3 A y 
Depth | Sample Fi a S 5 E 5 
8/9/00 ND ND ND 
WL-SED-1 8/9/00 ND ND ND 
WL-SED-1 8/9/00 ND ND ND 
WL-SED-2 11 3.6 42 
WL-SED-3 2.6 $7 6.8 
WL-SED-4 ND | ND 1.2 ie 
WL-SED-5 ND | ND ND ND 
WL-SED-5 ND | ND ND ND 
WL-SED-5 8/9/00 ND | ND ND ND 
Notes: 
— = Not Analyzed 


ND = Not Detected 

* Results in table are the average of two duplicate sample results 
LP in sample ID indicates Leverett Pond 

WP in sample ID indicates Willow Pond 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


Sample 
Depth Aroclor | Aroclor} Aroclor} Aroclor] Aroclor} Aroclor | Aroclor ea || 
Sample ID (ft) 4,4°-DDD}4,4’-DDE 1016 1221 1232 1242 1248 1254 1260 {| BHC | BHC 
61 


LP-SED-01 8/15/00 
LP-SED-01 8/15/00 | 160 
LP-SED-01 8/15/00 
LP-SED-02 8/15/00 
LP-SED-02 8/15/00 
LP-SED-03 8/18/00 
LP-SED-03 8/18/00 
LP-SED-04 8/15/00 
LP-SED-04 8/15/00 
LP-SED-05 8/18/00 
LP-SED-05 8/18/00 
LP-SED-06 8/15/00 
LP-SED-06 8/15/00 
LP-SED-07 8/18/00 
LP-SED-07 8/18/00 
LP-SED-08 8/15/00 
LP-SED-08 8/15/00 
LP-SED-09 8/18/00 
LP-SED-09 8/18/00 
LP-SED-10 8/7/00 
LP-SED-10 8/7/00 
LP-SED-10 8/7/00 
LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-14 8/18/00 
LP-SED-14 8/18/00 
LP-SED-15 8/22/00 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


Aroclor] Aroclor] Aroclor} Aroclor] Aroclor} Aroclor Aroclor] beta- | delta- 
4.4'-DDE]4,4’-DDT| Aldrin} alpha-BHC| 1016 1221 1232 1242 1248 1254 1260 BHC | BHC |Dieldrin 
ND ND ND ND ND ND ND ND 


Sample 
Date |4,4’-DDD 
ND 


8/22/00 
8/23/00 
8/23/00 
8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/22/00 
8/22/00 
8/7/00 
8/7/00 
8/7/00 
8/23/00 
8/23/00 
8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/22/00 
8/22/00 
8/22/00 
8/23/00 
8/23/00 
8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/21/00 
8/21/00 
8/21/00 
8/22/00 
8/22/00 
8/22/00 
8/9/00 


LP-SED-15 
LP-SED-16 
LP-SED-16 
LP-SED-16 
LP-SED-17 
LP-SED-17 
LP-SED-17 
LP-SED-18 
LP-SED-18 
LP-SED-19 
LP-SED-19 
LP-SED-19 
LP-SED-20 
LP-SED-20 
LP-SED-20 
LP-SED-21 
LP-SED-21 
LP-SED-21 
LP-SED-22 
LP-SED-22 
LP-SED-22 
LP-SED-23 
LP-SED-23 
LP-SED-23 
LP-SED-24 
LP-SED-24 
LP-SED-24 
LP-SED-25 
LP-SED-25 
LP-SED-25 
LP-SED-26 
LP-SED-26 
LP-SED-26 
WL-SED-1 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


_ 
nN 
wn 
- 


Aroclor] beta- 
1260 BHC 


Aroclor} Aroclor} Aroclor Aroclor delta- 
Sample ID 4,4°-DDE]4,4’-DDT] Aldrin| alpha-BHC]} 1016 1221 1232 1242 1248 BHC |Dieldrin 
WL-SED-1 8/9/00 130 440 ND ND ND ND ND ND 110 43 ND ND 
WL-SED-1 8/9/00 ND ND ND ND ND ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND ND ND ND ND 
WL-SED-2 ND ND ND ND ND 70 ND ND 
WL-SED-3 ND ND ND ND ND 98 ND ND 
WL-SED-4 ND ND ND ND ND 90 ND ND 
WL-SED-5 8/9/00 _ -- --- — --- oo -- --- 
WL-SED-5 8/9/00 ND ND ND ND ND ND ND ND 
WL-SED-5 8/9/00 ND ND ND ND ND ND ND 


Notes: 

--- = Not Analyzed 

ND = Not Detected 

LP in sample ID indicates Leverett Pond 
WP in sample ID indicates Willow Pond 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


Sample Endo- 
Depth | Sample | Endo- | Endo- | sulfan Endrin |Endrin|gamma-| gamma- | Hepta-| Heptachlor Methoxy- 
Sample ID (ft) Date | sulfan I} sulfan II} sulfate aldehyde | ketone} BHC | Chlordane} chlor | epoxide chlor | Toxaphene 


LP-SED-15 ND 
LP-SED-16 
LP-SED-16 
LP-SED-16 
LP-SED-17 
LP-SED-17 
LP-SED-17 
LP-SED-18 
LP-SED-18 
LP-SED-19 
LP-SED-19 
LP-SED-19 
LP-SED-20 
LP-SED-20 
LP-SED-20 
LP-SED-21 
LP-SED-21 
LP-SED-21 
LP-SED-22 
LP-SED-22 
LP-SED-22 
LP-SED-23 
LP-SED-23 
LP-SED-23 
LP-SED-24 
LP-SED-24 
LP-SED-24 
LP-SED-25 
LP-SED-25 
LP-SED-25 
LP-SED-26 
LP-SED-26 
LP-SED-26 
WL-SED-1 


8/22/00 
8/23/00 
8/23/00 
8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/22/00 
8/22/00 
8/7/00 
8/7/00 
8/7/00 
8/23/00 
8/23/00 
8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/22/00 
8/22/00 
8/22/00 
8/23/00 
8/23/00 
12-14 | 8/23/00 
8/21/00 
8/21/00 
8/21/00 
8/21/00 
8/21/00 
12-14 | 8/21/00 
8/22/00 
8/22/00 
12-14 | 8/22/00 
8/9/00 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


Sample Endo- 
Depth | Sample | Endo- | Endo- | sulfan 
Sample ID (ft) Date | sulfan I] sulfan II] sulfate Toxaphene 
ND ND ND ND 


LP-SED-01 8/15/00 
LP-SED-01 8/15/00 
LP-SED-01 8/15/00 
LP-SED-02 8/15/00 
LP-SED-02 8/15/00 
LP-SED-03 8/18/00 
LP-SED-03 8/18/00 
LP-SED-04 8/15/00 
LP-SED-04 8/15/00 
LP-SED-05 8/18/00 
LP-SED-05 8/18/00 
LP-SED-06 8/15/00 
LP-SED-06 8/15/00 
LP-SED-07 8/18/00 
LP-SED-07 8/18/00 
LP-SED-08 8/15/00 
LP-SED-08 8/15/00 
LP-SED-09 8/18/00 
LP-SED-09 8/18/00 
LP-SED-10 8/7/00 

LP-SED-10 8/7/00 

LP-SED-10 8/7/00 

LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-11 8/22/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-12 8/18/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-13 8/23/00 
LP-SED-14 8/18/00 
LP-SED-14 8/18/00 
LP-SED-15 8/22/00 
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8/9/00 
8/9/00 


10/18/00 
10/18/00 
10/18/00 
8/9/00 
8/9/00 
8/9/00 


Notes: 

— =Not Analyzed 

ND = Not Detected 

LP in sample ID indicates Lever 
WP in sample ID indicates Willo 


Sample 
Depth 
Sample ID (ft) 


LP-SED-01 
LP-SED-01 
LP-SED-01 
LP-SED-02 
LP-SED-02 
LP-SED-03 
LP-SED-03 
LP-SED-04 
LP-SED-04 
LP-SED-05 
LP-SED-05 
LP-SED-06 
LP-SED-06 
LP-SED-07 
LP-SED-07 
LP-SED-08 
LP-SED-08 
LP-SED-09 
LP-SED-09 
LP-SED-10 
LP-SED-10 
LP-SED-10 
LP-SED-11 
LP-SED-11 
LP-SED-11 
LP-SED-12 
LP-SED-12 
LP-SED-12 
LP-SED-13 
LP-SED-13 
LP-SED-13 
LP-SED-14 
LP-SED-14 


Sample 

Depth | Sample | Endo- 
(ft) Date | sulfan I 
4 ND 


PCB & PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (ug/kg) 


Endrin | Endrin] gamma- 
aldehyde | ketone} BHC 
ND ND ND 


58658 


56 


Sample 
Date Ar 


8/15/00 
8/15/00 
8/15/00 
8/15/00 
8/15/00 
8/18/00 
8/18/00 
8/15/00 
8/15/00 
8/18/00 
8/18/00 
8/15/00 
8/15/00 
8/18/00 
8/18/00 
8/15/00 
8/15/00 
8/18/00 
8/18/00 
8/7/00 
8/7/00 
8/7/00 
8/22/00 
8/22/00 
8/22/00 
8/18/00 
8/18/00 
8/18/00 
8/23/00 
8/23/00 
8/23/00 
8/18/00 
8/18/00 


MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 


Endo- 
Endo- | sulfan 
sulfan II} sulfate | Endrin’ 


651855383 
53! 88888% 
55165883 
561658838 


ND 


55! 88888 
5518583 
S5IRSARZ 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


senic 
ND 
ND 
15 
42 
iy) 
17 
17 
29 
13 
29 
20 
33 
72 
33 


835556 


Seoessegr gs 


GeeaEGE 


ng 


SESRERS! 


TCLP 
Chromium 
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gamma- | Hepta- 
Chlordane} chlor 
ND ND 


55188583 


551855558 


Heptachlor} Methoxy- 


chlor { Toxaphene 


5535558555555 5555555555555 5555555 
5655558555555 5535355555555 5555555 


65158838 


55188855 a 


1/23/01 


1/23/01 


MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


TCLP 
Chromium 
Arsenic |Barium}Cadmium} (mg/L) | Chromium| Lead 
28 130 40 


TCLP 
Lead 


wm 
ae 
oO 
4 


(mg Mer 


) 


LP-SED-26 8/22/00 3 1.9 ND ND 
LP-SED-26 8/22/00 ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND 
WL-SED-1 8/9/00 ND ND ND ND 
WL-SED-2 10/18/00 96 1.4 ND ND 
WL-SED-3 10/18/00 140 22 ND ND 
WL-SED-4 10/18/00 83 2.3 ND ND 
WL-SED-5 8/9/00 ND ND ND ND 
WL-SED-5 8/9/00 ND ND ND ND 
WL-SED-5 8/9/00 ND ND ND ND 

Notes: 

—— = Not Analyzed 


ND = Not Detected 

* Results in table are the average of two duplicate sample results 
LP in sample ID indicates Leverett Pond 

WP in sample ID indicates Willow Pond 
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MUDDY RIVER RESTORATION PROJECT 
LEVERETT POND AND WILLOW POND 
INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample TCLP TCLP 

Depth | Sample Chromium Lead 

Sample ID (ft) Date Arsenic Cadmium| (mg/L) | Chromium|Lead| (mg/L) 
0-2 ND ND ND _— 25 17 _ 


Selenium 


LP-SED-15 8/22/00 ND ND 
LP-SED-15 8/22/00 ND ND — ND ND 
LP-SED-16 8/23/00 17 4.6 2.6 ND ND 
LP-SED-16 8/23/00 8 ND ND 
LP-SED-16 8/23/00 -- ND ND 
LP-SED-17 8/21/00 ND ND 
LP-SED-17 8/21/00 2.2 ND ND 
LP-SED-17 8/21/00 ND ND ND 
LP-SED-18 8/22/00 sil ND ND 
LP-SED-18 8/22/00 —_ ND ND 
LP-SED-19 8/7/00 ND ND ND 
LP-SED-19 8/7/00 “+ ND ND 
LP-SED-19 8/7/00 — ND ND 
LP-SED-20 8/23/00 ND ND ND 
LP-SED-20 8/23/00 2.3 ND ND 
LP-SED-20 8/23/00 ND ND ND 
LP-SED-21 8/21/00 --- ND ND 
LP-SED-21 8/21/00 ND _ — 

LP-SED-21 8/21/00 : — ND ND 
LP-SED-21 8/21/00 ND — ND ND 
LP-SED-22 8/22/00 ND ND ND ND 
LP-SED-22 8/22/00 3.0 ND ND ND 
LP-SED-22 8/22/00 ND ND ND ND 
LP-SED-23 8/23/00 ND --- ND ND 
LP-SED-23 8/23/00 ND ND ND ND 
LP-SED-23 8/23/00 ND — ND ND 
LP-SED-24 8/21/00 0.5 1.2 ND ND 
LP-SED-24 8/21/00 ND _ ND ND 
LP-SED-24 8/21/00 ND ND ND ND 
LP-SED-25 8/21/00 ND _ ae 

LP-SED-25 8/21/00 1.7 ND ND 
LP-SED-25 8/21/00 ND —_ = 

LP-SED-26 8/22/00 2.7 ND ND 


Page 2 of 3 1/23/01 


MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 
VOLATILE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


BI i) 

3 E % 

& H 3S 

< = lattes ae g 

fs) 2 a | rh 

O = [ea] e z 
WD-SED-1 8/8/00 | 9. ND | ND | ND | ND | nD | ND | nD 
WD-SED-1 8/8/00 ND | ND | ND | ND | ND | ND | nD 
WD-SED-1 8/8/00 ND | ND | ND | ND | ND | ND | ND 
WD-SED-2 8/4/00 ND | ND | ND | ND | ND | nD | nD 
WD-SED-2 8/4/00 ND ND ND ND ND ND ND 
WD-SED-2 8/4/00 ND ND ND ND ND ND ND 
WD-SED-3 10/18/00 ND | ND | ND | ND | ND | ND | ND 
WD-SED-4 8/4/00 ND | ND | ND | ND | ND] ND | nD 
WD-SED-4 8/4/00 ND | ND | ND | ND | nD | ND | nD 
WD-SED-5 8/3/00 ND | ND | ND | ND | ND | ND | ND 
WD-SED-5 8/3/00 ND ND ND ND ND ND ND 
WD-SED-5 8/3/00 ND ND ND ND ND ND ND 
WD-SED-6 8/3/00 ND | ND | ND | ND | ND | ND | ND 
WD-SED-6 8/3/00 ND | ND | ND | ND | ND | ND | ND 
WD-SED-6 8/3/00 ND | ND | ND | ND | nD | ND | nD 


Notes: 
-- = Not Analyzed 
ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 
EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 
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8/8/00 
8/8/00 
8/4/00 
8/4/00 
8/4/00 
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8/4/00 

8/4/00 

8/3/00 

8/3/00 
8/3/00 
8/3/00 
8/3/00 
8/3/00 
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Notes: 
— = Not Analyzed 
ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 


EXTRACTABLE PETROLEUM HYDROCARBON SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


2 ” o 2 
5 nN § S 
g © i 5s 
e{ EB /ER/ 2/3] 2 
g gig = s 2 
eB Shvee [ts Bt pane at oes 
WD-SED-1 8/8/00 Ace, 0.79 0.93 ND 6.7 5.4 
WD-SED-1 8/8/00 0.52 ND ND ND ND 0.61 
WD-SED-1 8/8/00 ND ND ND ND ND ND 
WD-SED-2 8/4/00 ND ND ND ND ND ND 
WD-SED-2 8/4/00 ND ND ND ND ND ND 
WD-SED-2 8/4/00 ND ND ND ND ND ND 
WD-SED-3 10/18/00 ND ND ND ND ND ND 
WD-SED-4 8/4/00 ND ND ND ND ND ND 
WD-SED-4 8/4/00 ND ND ND ND ND ND 
WD-SED-5 8/3/00 ND ND ND ND ND ND 
WD-SED-5 8/3/00 ND ND ND ND ND ND 
WD-SED-5 8/3/00 2.4 ND LS ND 0.37 2.0 
WD-SED-6 8/3/00 ND ND ND ND ND ND 
WD-SED-6 8/3/00 0.8 ND ND ND i i 
WD-SED-6 8/3/00 ND ND ND ND ND ND 
Notes: 
-— = Not Analyzed 


ND = Not Detected 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 
PCB SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
as 
Sample ID (ft BGS) Date 1016 1221 1232 1242 1248 1254 1260 
WD-SED-1 0-2 8/8/00 ND ND ND ND 
WD-SED-1 8/8/00 ND 
WD-SED-1 8/8/00 
WD-SED-2 8/4/00 
WD-SED-2 8/4/00 
WD-SED-2 8/4/00 
WD-SED-3 10/18/00 
WD-SED-~4 8/4/00 
WD-SED-4 8/4/00 
WD-SED-5 8/3/00 
WD-SED-5 8/3/00 
WD-SED-5 8/3/00 
WD-SED-6 8/3/00 
WD-SED-6 8/3/00 


WD-SED-6 


Notes: 
--~ = Not Analyzed 
ND = Not Detected 


8/3/00 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Endo- 
Sample alpha- | alpha- Endo- | Endo- | sulfan 
Date _|4,4’-DDD/4,4’"-DDE]4,4’-DDT| Aldrin] chlordane} BHC beta-BHC | delta~-BHC | Dieldrin| sulfan I} sulfan IT] sulfate | Endrin 
ND ND ND ND ND ND ND ND ND ND 


WD-SED-1 8/8/00 0.092 
WD-SED-1 8/8/00 
WD-SED-1 8/8/00 
WD-SED-2 8/4/00 
WD-SED-2 8/4/00 


WD-SED-2 8/4/00 


WD-SED-3 10/18/00 
WD-SED-~4 8/4/00 
WD-SED-4 8/4/00 
WD-SED-5 8/3/00 
WD-SED-5 8/3/00 
WD-SED-5 8/3/00 
WD-SED-6 8/3/00 
WD-SED-6 8/3/00 
WD-SED-6 8/3/00 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 
PESTICIDE SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Sample 
Depth Sample | Endrin |Endrin|gamma-} gamma- 
Sample ID (ft BGS) Date aldehyde | ketone} BHC | Chlordane 
0-2 ND ND ND ND 


WD-SED-1 8/8/00 


WD-SED-1 8/8/00 
WD-SED-1 8/8/00 
WD-SED-2 8/4/00 
WD-SED-2 8/4/00 
WD-SED-2 8/4/00 
WD-SED-3 10/18/00 
WD-SED-4 8/4/00 
WD-SED-4 8/4/00 
WD-SED-5 8/3/00 
WD-SED-5 8/3/00 
WD-SED-S 8/3/00 
WD-SED-6 8/3/00 
WD-SED-6 8/3/00 


WD-SED-6 8/3/00 
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MUDDY RIVER RESTORATION PROJECT 
WARD'S POND 


INORGANIC SEDIMENT SAMPLE ANALYSIS RESULTS (mg/kg) 


Ae ree Ee 


Chet dehy AAA A ae de AAA de 


oaeee rel tare re. 


SERSERRaRSSSeee 


PER RAZ2BRABeeee 


Not Detected 


ND 


1/23/01 
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MUDDY RIVER PHASE | 
FLOOD CONTROL, WATER QUALITY AND 
HABITAT ENHANCEMENT PROJECT 


WATER QUALITY SAMPLING REPORT 
OCTOBER/DECEMBER 2000 


1.0 INTRODUCTION 


Jason M. Cortell & Associates Inc. (CORTELL) presents this Water Quality Sampling 
Report conducted on the Muddy River in October and December 2000. The objective of 
this report is to provide the most current and synoptic water quality data along the 
Muddy River for use in the development of construction mitigation measures as well as 
the Phase | Project permitting purposes. The data collected as part of this recent 
sampling has allowed for the expansion of the existing limited water quality data base 
and provided data for additional water quality parameters which previously had not been 
analyzed. Attachment A contains correspondence with the Massachusetts Department 
of Environmental Protection (DEP) that resulted in the agency’s approval of the Muddy 
River Water Quality Sampling Plan. The Muddy River and its associated water bodies 
have been designated as Class B surface waters by the DEP. Class B waters are 
considered swimmable and fishable. 


1.1 Field Activities 


On October 4, and 6, and December 14, 2000, CORTELL personnel collected water 
quality samples during dry (October 4, 2000) and wet weather conditions (October 6 
and December 14, 2000). Instantaneous grab samples were obtained from each of the 
Muddy River sections between roadway crossings and from eight (8) of the major 
outfalls. The sampling locations included the following: 


Muddy River at Agassiz Road Bridge 
Muddy River at Longwood Avenue Bridge 
Muddy River at Willow Pond Road Bridge 
Outtfalls: 

1.) Boston Gate House 

2.) Emmanuel College Drain 

3.) Longwood Avenue Drain 

4.) Tannery Brook Drain 

5.) Huntington Avenue Drain 

6.) Village Brook Drain 

7.) Daisy Field Drain 

8.) Chestnut Street Drain 


The sampling locations are depicted in Figure 1. Summarized field notes are provided 
in Table 1. — 
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Water quality samples were collected by CORTELL, securely packed in a chilled cooler 
(approx. 4°C) along with a Chain of Custody, and hand-delivered to Alpha Analytical 
Laboratories of Westborough, MA., a Commonwealth of Massachusetts Certified 
Analytical Laboratory. 


Water samples were collected at each of the above referenced locations during both 
sampling events and analyzed for the following: 


Fecal Coliform Bacteria 

Fecal Streptococcus Coliform Bacteria 
Total Suspended Solids (TSS) 
True and Apparent Color 
Turbidity 

Alkalinity 

Acidity 

Total Phosphorus 
Orthophosphate Phosphorus 
Ammonia Nitrogen 
Nitrate-Nitrite Nitrogen 


In addition, water samples were collected at the Willow Pond Outlet, the trash rack in 
the Riverway adjacent to the Back Bay Yard, and at Ipswich Street and analyzed for 
total lead content during the dry and first wet weather sampling event. Dissolved 
oxygen (DO), pH and temperature were also measured in the field during each 
sampling event. 


2.0 FIELD and ANALYTICAL RESULTS 
2.1 Water Quality Data for Dry Conditions (October 4, 2000) 


As previously noted, dissolved oxygen (DO), pH and temperature were analyzed by 
CORTELL personnel in the field. The following summarizes the field findings: 


DO (mg/l)  %Sat. pH (s.u.) Temperature (°C) 


Boston Gatehouse 9.0 89 7.8 ae 
Agassiz Road Bridge Vie) (és) 8.2 16.5 
Longwood Ave. Bridge liz 1 7.6 16.5 
Longwood Ave. Drain 8.2 83 8.0 16.5 
Tannery Brook Drain 9.2 95 20 17 
Village Brook Drain ae Bis) 7.9 14 
Daisy Field Drain 10.8 105 7.4 +5 
Willow Pond Road 8.6 91 fort, Wits’ 
Huntington Ave. Drain OB hs 118 THe 18 
Water Quality Standard >5.0 >75 6.5 - 8.3 <20°C 
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Field analysis indicated that during dry weather conditions, excluding the percent 
saturation of dissolved oxygen at the Longwood Avenue Bridge, the Muddy River and 
its associated water bodies comply with the DEP Class B Surface Water Quality 
Standards. The slight decrease in percent saturation of dissolved oxygen at the 
Longwood Avenue Bridge was not considered a significant exceedance of the current 
water quality standards. 


Analytical results are tabulated on Table 2. Laboratory reports are provided in 
Attachment B. 


Due to the extremely slow-moving nature of the Muddy River, especially during periods 
of dry weather, total suspended solids were low during sampling with the highest 
concentration of solids detected at the Daisy Field Drain (38 milligrams per liter). Two 
locations, the Muddy River at the Longwood Avenue Bridge and the Huntington Avenue 
Drain, did not contain any suspended solids. Turbidity was also observed at low levels 
as the Tannery Brook Drain produced the highest turbidity concentration of 19 
Nephelometric Turbidity Units (NTU). The remainder of sampling locations were 
observed as relatively clear as evidenced by the next highest analytical result of 5.5 
NTU at the Longwood Avenue Drain. 


Four of the nine sampling locations contained fecal coliform levels above the DEP 
Water Quality Standard for Class B Surface Waters of 200 colonies per 100 milliliters 
(col/100 ml). The highest levels obtained, 500 col/100 ml, were detected at the Agassiz 
Road Bridge and the Tannery Brook Drain. 300 col/100 ml of fecal coliform was 
detected at both the Boston Gate House and the Daisy Field Drain. Three of the four 
previously noted fecal coliform locations are areas of heavy wildlife activity which 
primarily consists of geese infestation. Fecal streptococcus coliform levels were 
relatively low however, the Daisy Field Drain and Willow Pond Road samples contained 
300 and 240 col/100 ml, respectively. Fecal streptococcus is generally an indicator of 
human fecal waste material. High streptococcus levels at these locations may be the 
result of illegal sanitary sewer connections upstream in each respective drainage 
system. 


Lead was not detected in any of the three samples collected. 


The dry weather water quality data showed some coloration of water due to dissolved 
matter, most likely humic materials generated from decaying leaves and wetland soil. 
The alkalinity values indicated that the water was moderately buffered against changes 
in pH with the Tannery Brook Drain and the Daisy Field Drain having the highest 
alkalinity. The inorganic nitrogen nutrient levels were high in the Daisy Field Drain as 
evidenced by excessively high nitrogen concentrations. The Tannery Brook and Daisy 
Field Drains were also noted to contribute the highest phosphorus concentrations. 
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2.2. Water Quality Data for Wet Weather Conditions 
2.2.1 October 6, 2000 


The October 6, 2000 wet weather sampling event was conducted at the end of a light 
overnight rainfall (approximately 0.3 inches as reported by the National Weather 
Service). Dissolved oxygen (DO), pH and temperature were analyzed by CORTELL 
personnel in the field during wet weather conditions. The following summarize the field 
findings: 


DO (mg/l %Sat. H(s.u.) © Temperature (°C 
Boston Gatehouse 8.6 84 7.6 14.5 
Agassiz Road Bridge 9.6 95 7.6 15 
Longwood Ave. Bridge 9.4 93 7D 15 
Longwood Ave. Drain 10.4 104 1.4 16 
Tannery Brook Drain 9.6 95 Tivé "615 
Village Brook Drain 8.8 85 7.8 15 
Daisy Field Drain 11.8 118 10.4 155 
Willow Pond Road 8.6 84 7.8 15 
Huntington Ave. Drain 9.0 89 7.4 15 
Chestnut Street Drain NS NA 7.8 15 
Emmanuel College Drain 8.4 82 7.8 4515 
Water Quality Standard >5.0 >75 6.5 - 8.3 <20°C 


Field analysis indicated that during this wet weather event, excluding pH at the Daisy 
Field Drain, the Muddy River and its associated water bodies comply with the DEP 
Class B Surface Water Quality Standards. Dissolved oxygen (DO) could not be 
measured in the Chestnut Street Drain due to the limited depth of flow within the 
drainage system. According to proper water quality sampling protocol, DO readings 
should be obtained in-situ. 


Analytical results are tabulated on Table 2. Laboratory reports are provided in 
Attachment B. 


Total suspended solids (TSS) concentrations were elevated due to the additional flow 
and increased velocity of discharges to the Muddy River however, not as high as would 
be expected during a rainfall event’s first flush. The highest TSS levels were detected 
at concentrations of 640 and 150 milligrams per liter (mg/l) at the Huntington Avenue 
Drain and Willow Pond Road, respectively. The remaining locations ranged in TSS 
levels from non-detect (ND) at both the Longwood Avenue Drain and Village Brook 
Drain, to 80 mg/| at the Agassiz Road Bridge. Turbidity was also observed at generally 
elevated levels throughout with the highest reading of 170 Nephelometric Turbidity Units 
(NTU) detected at the Huntington Avenue Drain. 


Excluding the Boston Gate House, the Longwood Avenue Bridge and the Village Brook 
Drain, each sampling location exceeded the current DEP Water Quality Standard for 
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Class B Surface Waters of 200 colonies per 100 milliliters for fecal coliform. Similar 
results were detected for fecal streptococcus coliform levels however only levels at the 
Longwood Avenue Bridge and the Village Brook Drain were within Class B Standards. 
Neither fecal coliform nor fecal streptococcus coliform, an indicator of human fecal 
waste, were detected at the Village Brook Drain thereby confirming the effectiveness of 
the recent elimination measures of illegal sanitary sewer connections to the Village 
Brook drainage system. The highest levels obtained for both coliform bacteria were 
detected at the Daisy Field Drain which, as previously noted, is a prime area for geese 
infestation. Other areas displayed elevated levels of both coliform bacteria due to 
wildlife as well as human (homeless) activity (Agassiz Road Bridge area/Back Bay 
Fens). Other areas containing elevated levels of fecal streptococcus coliform bacteria 
may have illegal sanitary sewer connections upstream in each respective drainage 
system. 


Lead was not detected in any of the three samples collected. 


The October 6, 2000 data show approximately the same levels of dissolved coloration in 
the water as observed in the dry weather analysis. However, the apparent color values 
were higher due to suspended materials in stormwater. The buffering capacity 
(alkalinity) of the water also remained at adequate levels, although there was a slight 
overall decline. While the Longwood Avenue Drain and the Tannery Brook Drain both 
contributed elevated inorganic nitrogen and phosphorus nutrient concentrations to the 
Muddy River during the first wet weather sampling event, the Daisy Field Drain 
continued to contain the highest nutrient concentrations. 


2.2.2 December 14, 2000 


The December 14, 2000 wet weather sampling event was during a steady, light to 
moderate rainfall which included snow, ice and slush (approximately 0.88 inches of 
precipitation as reported by the National Weather Service). Dissolved oxygen (DO), pH 
and temperature were analyzed by CORTELL personnel in the field during wet weather 
conditions. The following tables summarize the field findings: 


DO (mg/l Sat. H (s.u. Temperature (°C 

Boston Gatehouse 10.8 80 8.0 335 
Agassiz Road Bridge 9.8 75 7.8 4.5 
Longwood Ave. Bridge AY 98 6.8 3 
Longwood Ave. Drain 1933 98 71S 3 
Tannery Brook Drain a2 97 aS 3 
Village Brook Drain 12.8 97 7234 4 
Daisy Field Drain 12.6 95 7.2 375 
Willow Pond Road 11.8 87 Tex o 
Huntington Ave. Drain Astz6 87 6.9 379 
Chestnut Street Drain 12:5 92 fas SZ 
Emmanuel College Drain 10.2 76 wf Ss 
Water Quality Standard >5.0 >75 6.5 - 8.3 <207T 
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Field analysis indicated that during this wet weather event, the Muddy River and its 
associated water bodies comply with the DEP Class B Surface Water Quality 
Standards. Because the dissolved oxygen concentrations in the storm water drains 
were in excess of saturation values, the meter readings were checked against two 
Winkler titration analyses that were conducted in the field. The Winkler titration results 
were within less than one-tenth of one mg/I of the meter readings. 


Analytical results are tabulated on Table 2. Laboratory reports are provided in 
Attachment B. 


Total suspended solids (TSS) concentrations were elevated due to the higher flow and 
increased velocity of discharges to the Muddy River. The highest TSS levels were 
detected at concentrations of 210 and 170 milligrams per liter (mg/l) at the Huntington 
Avenue Drain and the Chestnut Street Drain, respectively. The remaining locations 
ranged in TSS levels from non-detect (ND) at the Boston Gatehouse, to 62 mg/l at the 
Longwood Avenue Bridge. Turbidity was also observed at generally elevated levels 
throughout with the highest reading of 68 Nephelometric Turbidity Units (NTU) detected 
at the Huntington Avenue Drain. Again, turbidity levels were not as high as would have 
been expected due to the sampling occurring some time after the first flush of the 
rainfall event. 


Excluding the Boston Gate House, the Agassiz Road Bridge and the Village Brook 
Drain, each sampling location exceeded the current DEP Water Quality Standard for 
Class B Surface Waters of 200 colonies per 100 milliliters (col/100 ml) for fecal coliform. 
Similar results were detected for fecal streptococcus coliform levels with Class B 
Standards exceedances noted at the same locations. In fact, fecal streptococcus 
coliform, an indicator of human fecal waste, was detected at non-detectable levels at 
the Village Brook Drain thereby confirming the effectiveness of the recent elimination 
measures of illegal sanitary sewer connections to the Village Brook drainage system. 
The highest fecal coliform levels were detected at the Longwood Avenue Bridge, the 
Tannery Brook Drain and the Chestnut Street Drain at concentrations of 16,000 col/100 
ml. Fecal streptococcus levels of 30,000 col/100 ml were observed at both the 
Longwood Avenue Bridge and Drain. Other notable concentrations of fecal 
streptococcus included the Tannery Brook Drain (24,000 col/100 ml), the Chestnut 
Street Drain (16,000 col/100 ml) and the Daisy Field Drain (9,000 col/100 ml). These 
areas displaying elevated levels of both coliform bacteria can likely be attributed to 
wildlife (geese infestation) as well as human (homeless) activity (Agassiz Road Bridge 
area/Back Bay Fens). Other areas, especially within drainage outlets, that contain 
elevated levels of fecal streptococcus coliform bacteria may have illegal sanitary sewer 
connections upstream in each respective drainage system. 


The December 14, 2000 data show approximately the same levels of dissolved 
coloration in the water as observed in the dry weather analysis. However, the apparent 
color values were higher due to suspended materials in stormwater. The buffering 
capacity (alkalinity) of the water also remained at adequate levels, although there was a 
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slight overall decline as compared to dry weather conditions. While both the Longwood 
Avenue Bridge and Drain contributed elevated inorganic nitrogen and phosphorus 
nutrient concentrations to the Muddy River during this wet weather sampling event, the 
Daisy Field Drain continued to contain the highest nutrient concentrations. 


3.0 RECOMMENDATIONS for FURTHER WATER QUALITY MONITORING 


The historical water quality database for the Muddy River is scattered and lack a 
consistent monitoring effort throughout the drainage system. The database includes the 
following data reporting: 


Division of Water Pollution Control (now the MA DEP) 1974 
Division of Water Pollution Control (now the MA DEP) 1981 
Division of Water Pollution Control (now the MA DEP) 1986 
Army Corps of Engineers 1992 
Northeastern University 1995 
Charles River Watershed Association (CRWA) 1998 


In addition, since 1999, the U.S. Geological Survey (USGS) has operated a monitoring 
station for continuous flow, water temperature, specific conductance and random water 
quality parameters at the Netherlands Road Bridge (USGS Gage MA01104683). Due 
to budget constrictions, the station did not consistently monitor the River (i.e. daily, 
monthly, quarterly, etc.) and has not provided data since September 27, 1999. 


The water quality monitoring data reported herein has resulted in the finding of 
exceedances of the DEP Class B Water Quality Criteria for percent oxygen saturation at 
the Longwood Avenue Bridge (dry weather conditions), pH in the Daisy Field Drain (first 
wet weather sampling event — October 6, 2000), and fecal coliform and fecal 
streptococcus coliform bacteria (during each sampling event) at several locations within 
the Muddy River system. According to the New England Interstate Water Pollution 
Control Commission (NEIWPCC) in their Fall/Winter 2000 newsletter, the United States 
Environmental Protection Agency (EPA) will be publishing regional nutrient criteria in 
early 20071. It is likely at this time that additional Muddy River water quality exceedances 
will become apparent when said criteria are published. 


Based on the findings reported herein, it is recommended that a long-term water quality 
monitoring program be instituted. Water quality sampling is recommended to occur on 
a quarterly basis. The sampling would be conducted a the following locations: 


Within the Muddy River at: 
Ipswich Street 
Agassiz Road 


Boston Gate Houses 
Fens Bridge 
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Longwood Avenue Bridge 
Outlet of Leverett Pond 
Outlet of Willow Pond 
Outlet of Wards Pond 


Drainage Outtfalls: 


Emmanuel College Drain 
Longwood Avenue Drain 
Tannery Brook Drain 
Huntington Avenue Drain 
Village Brook Drain 
Daisy Field Drain 
Chestnut Street Drain 


In addition to the recommended monitoring of the above referenced Muddy River 
locations, it is also suggested that investigations be conducted further up into the 
drainage system as a whole to determine potential sources of non-domestic sewage 
nutrients. 


During each quarter, water quality samples would be collected during a dry period (no 
rainfall in the past 96 hours), during precipitation, and the day following a precipitation 
event. The rationale behind this frequency of sampling is to obtain seasonal data 
preceding precipitation (rain or snow), and to monitor the impact to water quality during 
and after an event. Therefore, in any given year, up to 12 sampling events could occur 
at each sampling location. 


Samples should be collected and analyzed for the following parameters: 


Fecal Coliform Bacteria 

Fecal Streptococcus Coliform Bacteria 
Total Suspended Solids (TSS) 
True and Apparent Color 
Turbidity 

Alkalinity 

Acidity 

Total Phosphorus 
Orthophosphate Phosphorus 
Ammonia Nitrogen 
Nitrate-Nitrite Nitrogen 


Field monitoring for pH, temperature and dissolved oxygen should also be conducted 
during any and all sampling. 


G-8 


It is also proposed that the sampling and analysis be conducted by the Project 
Proponents commencing immediately after the DEIR is filed. 


It is assumed that investigations of the Tannery Brook Drain, Longwood Avenue Drain 


and Daisy Field Drain will be conducted by the Boston Water and Sewer Commission 
and/or the Town of Brookline as appropriate. 
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Table 2 
Muddy River Water Quality 
Dry and Wet Weather Conditions 
October & December 2000 


~ October 6, 2000 ‘ 
Wet Conditions 


Willow Pond Road Huntington Ave. Drain Chestnut St. Drain 


10 12 11 14 47 1 12 170 18 34 
23 18 27 23 18 22 23 19 22 18 
72 56 58 52 18 _ 72 52 160 85 80 
ND ND ND ND ND ND ND ND ND 2 
39 3 3 20 37 40 19 4 20 16 
80 Ww ND 11 ND 86 150 640 5.8 43 
0.093 0s 0.38 0.246 0.632 1.29 0.103 0.637 0.177 0.195 
0.55 0.64 26 14 0.46 34 0.45 071 0.85 0.64 
0.27 0.15 0.11 0.14 0.13 0.4 0.29 1 0.08 0.18 
ND 0.05 0.04 0.07 0.06 0.23 0.01 0.02 0.03 0.01 
1,600 49 1,200 (coV/100 mi) 6,500 (col/100 ml) ND (col/100 ml) 22,000 (col/100 mi) >1,600 >1,600 2,000 (col/100 ml) 2,000 (col/100 mi) 
>1,600 22 >1,600 >1,600 ND >1,600 >1,600 900 240 240 
NA NA NA NA lh NA NA NA NA =e NA 


December 14, 2000 
Wet Conditions 


45 
17 
39 

ND 
18 
49 
0.510 
0.36 
0.16 
0.04 
16,000 
24.000 


NTU - Nephetometnc Turbidity Units 

AP.C.U. - Apparent Ptatnium Color Units 

mg CaCO3/L - milligrams of calcium carbonate per Iter 

mo" - milligrams per liter 

MPN/100 mi - Most Probable Number per 100 milliliters; col/100 mi - colonies per 100 milliliters 

>1,600 - greater than the maximum amount of colonies countable via the MPN Method: <20 - fess than 20 colonies counted 
NA - not analyzed 

ND - not detected above Method Detection Limit 
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CORTELL 
ASSOCIATES 


Mis. 


July 11, 2000 


Steven G. Lipman, P.E. 

Department of Environmental Protection 
One Winter Street 

Boston, MA 02108 


re: Muddy River Restoration Project, Water Quality Sampling Plan 
Dear Mr. Lipman: 


The following is provided in response to your comment letter on the Muddy River 
Water Quality Sampling Plan. The attached water quality summary was 
prepared in order to clarify the extent of the most recent water quality data base 
and to more informatively respond to your comments. The data consists of 
information from the Charles River Watershed Association for October 27,1998 
and the USGS data from the Nederlands Road gaging station for the period of 
June 1999 through May 2000. Because the City of Boston and Town of 
Brookline have made substantial improvements in eliminating illegal connections, 
making corrections at inter-municipal connections, and sewer separation work, 
the older EPA and DEP data are no longer representative of water quality. 


Therefore, not only is the existing data base limited in time, it is also limited in the 
geographic extent of the Muddy River which it covers. Hence, the reason for 
obtaining “up-to-date and synoptic water quality data along the Muddy River. 

The CRWA and USGS data show a limited number of instances where bacteria 
exceed the water quality standard. The data clearly show elevated nutrient 
conditions but limited solids concentrations. 


The proposed sampling locations and time intervals are more extensive than the 
one-time sampling by the CRWA or the one sampling location by the USGS. The 
proposed sampling plan includes 11 sampling locations for three periods 
including wet and dry. The sampling will be conducted during July, August, and 
October. 


JASON M. CORTELL AND Environmental Consultants 244 Second Avenue W. 
altham, Massachusetts 02451-1177 
ASSOCIATES INC. and Planners Tel 781/890-3737 Fax 781/890-3430 cortell@cortell.com 


JASON M. CORTELL AND 
ASSOCIATES INC. 


4b 


Mr. Steven G. Lipman Page 2 July 11, 2000 


The data will be used for several purposes. First, it will be used to describe the 
existing water quality conditions from the Charles River to Willow Pond. Second, 
through the water quality data and hydrologic modeling it will be able to establish 
the degree of contamination from the drainage sources. This cannot be 
accomplished with the existing data. In terms of project planning, the water 
quality data will be used to determine where BMPs should be prioritized and for 
which water quality constituents e.g. solids, bacteria, nutrients. The information 
will also allow an assessment to be conducted of the effectiveness of the 
proposed dredging and BMPs in improving water quality. The data will also be 
used to assess the impact of other water quality improvement alternatives being 
considered as part of the project.. 


We hope that this provides you with the information you need as we are anxious 
to commence the monitoring 


lf you have any questions or need further information, please do not hesitate to 
contact me 781, 890-3737 x128. 


Sincerely, 


and ASSOCIATES INC. 


JASON M. CORTE 


Bret 2 
Carlton L. Noyes 
Deputy Project Manager 


Cc: Frances G. Beatty - BPRD 
John F. Burckhardt - BPRD 
Bruce R. Conklin - CDM 


MUD 1 
MUD 2 
MUD 3 
MUD 4 
MUD 5 
MUD 6 
MUD 7 
MUD 8 
MUD 9 
MUD 10 
MUD 11 
MUD 12 


CHARLES RIVER WATERSHED ASSOCIATION 
Water Quality Sampling Stations 
October 27, 1998 


Inlet to Wards Pond from Jamaica Pond 
Outlet from Willow Pond 

Leverett Pond at Village Brook Drain 
Outlet from Leverett Pond 

Muddy River at Brookline Avenue 
Muddy River at Longwood Avenue 
Muddy River at Back Bay Yard 

Muddy River at Avenue Louis Pasteur 
Muddy River at Footbridge 

Muddy River at Boston Gatehouse 
Muddy River at Agassiz Road 

Muddy River at Commonwealth Avenue 
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COMMONWEALTH OF MASSACHUSETTS 
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS 


DEPARTMENT OF ENVIRONMENTAL PROTECTION 
ONE WINTER STREET, BOSTON, MA 02108 617-292-5500 
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May 3, 2000 
Bruce Conklin Re: Muddy River Restoration 
Camp, Dresser & McKee, Inc. Project, Water Quality Sampling 
One Cambridge Place Plan 


50 Hampshire Street 
Cambridge, MA 02139 


Dear Mr. Conklin: 


In response to an April 25, 2000 request to the Department of Environmental Protection 
(DEP) for expedited review and comment of the Draft 4-17-00 Muddy River Phase I, Flood 


Control, Water Quality and Habitat Enhancement Project, Water Quality Sampling Plan, this 


writer has performed an initial review of this document and submits the following comments. 
Comments 

The Ob} ective and Reporting Sections of the Draft are indicated beiow. 

Objective 


“The objective of this Water Quality Sampling Plan is to obtain up-to-date and synoptic water 
quality data along the Muddy River for use in the development of construction mitigation 
measures and for project permitting. This will allow the existing data base to be expanded and to 
include water quality parameters for which analyses have not been conducted in the past.” 


Reporting 


“These results will be tabulated and the mean and range in concentration will be included. The 

data base will be compared against applicable water quality standards and will also be used in 

preparation of construction mitigation measures and environmental permitting. The Muddy 
This information is available in alternate format by calling our ADA Coordinator at (617) 574-6872. 


DEP on the World Wide Web: http://www.state.ma.us/dep 
KK) Printed on Recycled Paper 


River data base which will include all data sources,-will also be used to assess the feasibility of 
various Best Management Practices to enhance future water quality conditions.” (emphasis 
added) | ; 


Even after reading these sections of the Plan it is still unclear, at least to this writer, 
exactly how the data from this very limited sampling program will be incorporated into project 
planning. Please provide more detailed information. 


In addition, I suggest that the “existing water quality data gathering activity” be 
performed as soon as possible and that fully reviewed (e.g. QC) and assessed, and the scope of 
work for the additional sampling be determined based on filling-in necessary data gaps to allow 
for attaining the specific objectives and goals of the study. 


I have distributed the Draft Plan to other DEP staff for review and comment and I will 
provide arry further comments directly to you. 


Very truly yours, 


Mob a~ 


Steven G. Lipman, P.E. 
Special Projects Coordinator 


SGL/wp 
Conklin 


CC: Carl Noyes, Cortell and Assoc. 
Rachel Freed, DEP/WW 


MUDDY RIVER PHASE | 
FLOOD CONTROL, WATER QUALITY AND HABITAT ENHANCEMENT 
PROJECT 


WATER QUALITY SAMPLING PLAN 


Objective — 


The objective of this Water Quality Sampling Plan is to obtain up-to-date and 
synoptic water quality data along the Muddy River for use in the development of 
construction mitigation measures and for project permitting. This will allow the 
existing data base to be expanded arid to include water quality parameters for 
which analyses have not been conducted in the past. 


Methodology 


The Project proposes to collect water samples from three representative 
locations during one wet and two dry weather events. The water sampling will be 
conducted once each month in April/May, August, and Hie 

by) (ont) Cae 
Instantaneous grab samples will be collected from each of the River sections 
between roadway crossings and from eight of the major outfalls. The proposed 
sampling locations are: 


e Muddy River at Agassiz Road Bridge 
¢ Muddy River at the Longwood Avenue Bridge 
e Muddy River at the Willow Road Bridge 
e Outfalls 
1. Boston Gate House 
Emmanuel College Drain 
Longwood Avenue Drain 
Tannery Brook Drain 
Huntington Avenue Drain 
Village Brook Drain 
Daisy Field Drain 
Chestnut Street Drain 


So CS 


The sampling locations are shown on Figure 1. 


Draft 1 
4-17-00 


ct 
Water quality analyses will be conducted for: Me ue? 


Fecal Coliform Bacteria 
Total Suspended Solids 
DH (field) 

Alkalinity 

Temperature (field) 
Dissolved Oxygen (field) 
Total Phosphorus 

Ortho Phosphorus 
Ammonia Nitrogen 
Nitrate-nitrite Nitrogen 


The following QA/QC procedures shall be conducted during sample collection 
and analysis: 


Field and Laboratory Chain of Custody 

DEP Certified Analytical Laboratory 

EPA/DEP approved analytical procedures 

Trip Blanks — One trip blank for each day of sample collection 
Laboratory Blanks for each day of sample collection. 

Matrix Spikes for each day of sample collection 

Matrix Spike Duplicates for each day of sample collection. 


In addition, the existing water quality data base will be assembled from the 
following data sources: 


Draft 


U.S. Environmental Protection Agency 
U.S. Army Corps of Engineers 

U.S. Geological Survey 

Department of Environmental Protection 
City of Boston \ 

Town of Brookline 

Northeastern University 

Restore Olmsted’s Waterway 

Muddy River Coalition 

Emerald Necklace Conservancy 


4-17-00 


Reporting 


These results will be tabulated and the mean and range in concentration will be 
included. The data base will be compared against applicable water quality 
standards and will also be used in preparation of construction mitigation 
measures and environmental permitting. The Muddy River data base which will 
include all data sources, will also be used to assess the feasibility of various Best 
Management Practices to enhance future water quality conditions. 
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MUDDY RIVER PHASE | 
FLOOD CONTROL, WATER QUALITY AND HABITAT ENHANCEMENT 
PROJECT 


WATER QUALITY SAMPLING PLAN 


Objective 


The objective of this Water Quality Sampling Plan is to obtain up-to-date and 
synoptic water quality data along the Muddy River for use in the development of 
construction mitigation measures and for project permitting. This will allow the 
existing data base to be expanded and to include water quality parameters for 
which analyses have not been conducted in the past. 


Methodology 


The Project proposes to collect water samples from three representative 
locations during one wet and two dry weather events. The water sampling will be 
conducted once each month in April/May, August, and October. 


Instantaneous grab samples will be collected from each of the River sections 
between roadway crossings and from eight of the major outfalls. The proposed 
sampling locations are: 


e Muddy River at Agassiz Road Bridge 
e Muddy River at the Longwood Avenue Bridge 
e Muddy River at the Willow Pond Road Bridge 
e Outfalls 
1. Boston Gate House 
Emmanuel College Drain 
Longwood Avenue Drain 
Tannery Brook Drain 
Huntington Avenue Drain 
Village Brook Drain 
Daisy Field Drain 
Chestnut Street Drain 
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The sampling locations are shown on Figure 1. 
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Water quality analyses will be conducted for: 


Fecal Coliform Bacteria 
Fecal Streptococcus Bacteria 
Total Suspended Solids 
True and Apparent Color 
Turbidity 

PH (field) 

Alkalinity 

Acidity 

Temperature (field) 
Dissolved Oxygen (field) 
Total Phosphorus 

Ortho Phosphorus 
Ammonia Nitrogen 
Nitrate-nitrite Nitrogen 


Water samples shall also be collected from the following locations and analyzed 
for total lead. These samples shall be collected during the dry weather sampling 
event. 


Willow Pond Outlet 
Muddy River at the trash rack at the Riverway 
Ipswich Street. 


The following QA/QC procedures shall be conducted during sample collection 
and analysis: 


Field and Laboratory Chain of Custody 

DEP Certified Analytical Laboratory 

EPA/DEP approved analytical procedures 

Trip Blanks — One trip blank for each day of sample collection 
Laboratory Blanks for each day of sample collection. 

Matrix Spikes for each day of sample collection 

Matrix Spike Duplicates for each day of sample collection. 
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In addition, the existing water quality data base will be assembled from the 
following data sources: 


U.S. Environmental Protection Agency 
U.S. Army Corps of Engineers 

U.S. Geological Survey 

Department of Environmental Protection 
City of Boston 

Town of Brookline 

Northeastern University 

Restore Olmsted’s Watetway 

Muddy River Coalition 

Emerald Necklace Conservancy 


Reporting 


These results will be tabulated and the mean and range in concentration will be 
included. The data base will be compared against applicable water quality 
Standards and will also be used in preparation of construction mitigation 
measures and environmental permitting. The Muddy River data base which will 
include all data sources, will also be used to assess the feasibility of various Best 
Management Practices to enhance future water quality conditions. 
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